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An updated complete list of FIRST 
BOOKS, FIRST BIOGRAPHIES, and 
FIRST BOOKS Editions, with an im- 
proved “FIRST BOOKS Selector” for 
teachers and librarians. Address: Franklin 
Watts, Inc., Science Education Dept., 575 
Lexington Ave., N. Y. 22, N. Y. 
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The FIRST BOOKS 


—over 59 “assistant teachers” to help 
give individual instruction in Science 











Every FIRST BOOK is an individual presentation of its subject. There is no 
FIRST BOOK “formula.” Each is written and illustrated to answer boys’ and 
girls’ first questions, the right way, the first time. Reading levels and interest 
levels are closely allied to school curriculum requirements for grades one 
through eight and up. There are 59 FIRST BOOKS on science subjects. 

So often young ones who resist “required reading” in a subject will race to 
read a FIRST BOOK on the subject—and discover afterward that they’ve read 
a “requirement.” The right FIRST BOOKS at the right time can work wonders 
in your classroom. Each, $1.46, net, to schools and libraries, in guaranteed 
library bindings. 
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The FIRST 
BOOKS pictured 
here are repre- 
sentative titles 

in the First 

Books Science Shelf 
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Published by FRANKLIN WATTS INC. 575 Lexington Ave., N. Y.22,N. Y. 


A Division of Grolier Incorporated 





Galileo, the great Italian astronomer and philosopher 
of the 17th century, was one of the renaissance men 
who illuminated any field of knowledge he touched. He 
was a painter, a musician, a writer, an inventor, and 
of course, a scientist. His place in physical science is 
secure because of his work with falling bodies, his 
experiments with light and sound, and his contribution 
to the development of the telescope. 


"Make sure 


But today Galileo means more to us because of the 
way he approached the truth of science than for 
the things he invented or discovered. He exemplified, 
with brilliant success, the method “by which experi- 
mental science has wrested from nature so many of 
her secrets.” Above all, he stayed within the range of 
exact inquiry. And as the 1895 edition of the Encyclo- 
pedia Britannica so ably said, “His work has proved 
permanent because he made sure of its foundations.” 


of foundations”’ 


Galileo, naturally, receives full discussion in Exploring 
Physics, New Edition, by Brinckerhoff, Cross, and 
Lazarus. But, most important, the experimental way, 
the making sure of the foundations of science, the 
Galileo approach, permeates all of this high school 
text. 
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Convenient means for measuring super- 
cooling temperatures and freezing points of 
solutions. 


Cat. No. 2343—PELTIER APPARATUS 


PELTIER APPARATUS 


For experiments on theromelectric cooling 
For the introductory physics laboratory 


The working component is a four-element Frigistor, trade name 
for a new solid state device having a pronounced Peltier Effect. 
It is mounted with its heat-producing junctions in contact with an 
aluminum heat sink equipped with radiating fins. The cooling junc- 
tions are in contact with a small insulated cold block containing 
the cooling cavity. Provision is also made for demonstrating ther- 
moelectric power generation by the Seebeck Effect. The apparatus 
is easily disassembled. Mercury thermometer, copper-constantan 
thermocouple, test tube, and detailed suggestions for use are 


sll dnanab MilTabean atone Each $67.50 





Buy one fo try! 





A copy of the instruction leaflet will gladly be sent on request. 


THE WELCH SCIENTIFIC COMPANY 


ESTABLISHED 
1515 SEDGWICK STREET, DEPT. T. 





1880 
CHICAGO 10, ILLINOIS, U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Students compare performance characteris- 
tics for no-load and loaded conditions. 
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Recently our Association was invited to 
have representation on an advisory group 
assembled by the International Cooperation 
Administration (ICA) to make recommen- 
dations for improving elementary and sec- 
ondary science education programs in the 
developing nations. In an opening address, 
Ralph W. Ruffner, Director of the ICA Of- 
fice of Educational Services, urged all to 
bear in mind that educational problems in 
the developing countries arise from a com- 
plex of needs related to individual and 
community living and economic, social, and 
political development and growth. He then 
cautioned us against repeating “major errors 
I have known” made by outsiders in their 
efforts to identify the most compelling edu- 
cational problems in these countries. He 
listed five types of errors, as follows: 


The transfer of a problem. 

Mistaking the hull for the kernel. 

Assuming that an educational problem 

can be met only with an educational 

solution. 

4. The error of creating the problem out 
of the solution. 

5. The panacea error. 


wo 


wea 


The Problem Areas 


As I pondered these cautions during our 
discussions, I was struck by a realization of 
their pertinence to problems of improving 
science education right here in our own 
country. It is hoped that this summary will 
be of benefit to science teachers and that 
each will derive some direction in meeting 
our goals. For example: 


Error Number 1—assuming that my prob- 
lem is your problem. Developing a program 
for elementary science, or a course in 
biology, or a K-12 plan for science in Mil- 
bridge, Maine does not solve a problem 
in Phoenix, Arizona. It is just too easy to 
generalize and assume that because a situa- 
tion or problem of particular character and 
dimensions exists in A, then it must also exist 
in B and C. Many of the critics and some 
of those directly engaged in course or 
curriculum development seem not to realize 
that “the problem” is not the same every- 
where, that adaptations of “the solution” 
are required. 


Error Number 2—assuming, for example, 
that to lift biology out of grade ten and to 
put it into grade nine solves the problem. 
This mistaking of the hull for the kernel re- 
sults when there is only superficial exami- 
nation of the real or total problem. Improv- 
ing science education through revision of the 
content and sequence of courses requires 
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consideration of the complete K-12 program. 
To go at the job piecemeal may be another 
example of working with the hull rather than 
the kernel. NSTA’s Curriculum Committee 
is concerning itself with the total science pro- 
gram, rather than separate courses or grade 
levels in isolation from all the rest. 


Error Number 3—assuming that educa- 
tional problems must have _ educational 
answers. Experienced school people know 
that quite often the roots of certain diffi- 
culties reside in social, economic, religious, 
or other factors that operate in the com- 
munity or among the school population. Mat- 
ters of health, attitudes toward going to col- 
lege, incidence of deviate behavior, and 
others, more often than not, will be changed 
through communication and _ cooperation 
with other agencies, not by schools alone. 
Sometimes educational problems cannot 
really be solved until other, more basic ad- 
justments are brought about. 


Error Number 4—following a bias to the 
point of creating a problem out of a “pet 
solution.” Often this takes, and gets, a lot 
of selling. Here is a device or plan or pro- 
cedure that worked beautifully in meeting a 
problem in school or community X; there- 
fore, you must have a similar problem 
amenable to the same solution. It is possible, 
of course, that in Y and Z there is no need 
for this answer; perhaps for them the prob- 
lem does not really exist. 


Error Number 5—assuming that no matter 
what the problem is, this is the answer. It is 
one thing to be enthusiastic about new or 
different approaches or devices, and then 
quite another to advocate them as panaceas 
without limitations or specialized applica- 
tions. Perhaps you, too, recall when the 
workbook was the panacea to solve all the 
problems of large classes, individualized in- 
struction, limited facilities, etc. We can 
easily fall into this error over films, tele- 
vision, programmed instruction, kits, and 
similar devices if we are not careful. 


Summary 


I suppose all of this adds up to the 
notion that teachers and others concerned 
with curriculum and_ instruction cannot 
abdicate the responsibilities of analyzing 
and solving their own problems. It is true, 
of course, that many agencies and _indi- 
viduals have much to offer. But if education 
in science for all youth is to be planned 
and provided most effectively, the best 
talents and resources available must be com- 
bined and directed under educational leader- 
ship; moreover, they must be focused on the 
truly significant objectives and problems of 
the local school or school system. At long 
last, there is gratifying concern to build for 
greater excellence in education. It is diffi- 
cult to conceive, however, how this can be 
done “off-campus” through national cur- 
ricula, or TV, or films, or whatnot—any 
more than the educational problems of the 
developing countries can be solved solely by 
panels assembled in Washington, D. C. 


Khet-H. CO bfor 





THE SCIENCE TEACHER 
Volume 28, Ne. 6 — October 1961 


The Journal of the National Science 
Teachers Association, published by the 
Association monthly except January, 
June, July, and August. Editorial and 
executive offices, 1201 Sixteenth Street, 
N.W., Washington 6, D. C. Of the mem- 
bership dues (see listing below) $3 is for 
the Journal subscription. Single copies, 
$1. Copyright, 1961 by the National 
Science Teachers Association. 


Second-class postage paid at Washington, 
D. C. Printing and typography by Judd & 
Detweiler, Inc., Washington, D. C. 


Articles published in The Science Teacher 
are the expressions of the writers. They 
do not, however, necessarily represent the 
policy of the Association or the Magazine 
Advisory Board. 





OFFICERS OF THE ASSOCIATION 


J. DARRELL BARNARD, President, New 
York University, New York City 


JOHN H. MARBAN, President-elect, Reno 
High School, Reno, Nevada 


ROBERT A. RICE, 
Berkeley High 
California 


Retiring President, 
School, Berkeley, 


MILDRED T. BALLOU, Secretary, Ball State 
Teachers College, Muncie, Indiana 


FREDERICK R. Avis, Finance Officer, 
Saint Mark’s School, Southborough, 
Massachusetts 


ROBERT H. CARLETON, Executive Secre- 
tary, 1201 Sixteenth Street, N.W., 
Washington 6, D. C. 





MEMBERSHIP 


The membership year extends for one 
year from date of enrollment. Subscrip- 
tions are entered for either the calendar 
year or the school year. 


Regular Membership ........... .$ 6.00 


Sustaining Membership * ....... 10.00 
Student (college and university) 
Membership .....................06 2.00 
Life Membership * .................. 175.00 
Payable in ten annual install- 
ments; $150 if paid in three 
years or less. 
Library Subscriptions * .......... 8.00 


* Includes the Elementary School Sctence Bulletin 
published monthly from September through April 
of each year. 


THE SCIENCE TEACHER 











As editors for State Science Teacher 
Associations, we find it helpful to ex- 
change with other editors, and would like 
to alert state associations to write us in 
order to establish an exchange of data. 

We have copies of our Newsletters and 
other publications which might be help- 
ful to other states. It would be of use to 
us in keeping up with what the many state 
associations are doing. If you can publish 
this for me, perhaps we can get the names 
of editors who would like to initiate this 
exchange. Just have them write to the 
address below. 

GENE Doty, Editor 

OSTA Newsletter 

Hillsboro Union High School 
Hillsboro, Oregon 


The FSA Science Club has _ been 
spurred to plan a number of calendar 
events for the forthcoming year. 

. So far we have had lecturers from the 

Quilicene Shellfish Laboratory. We saw 
a film telling about the principles of 
oyster fertilization and development, and 
learned about the equipment used by a 
marine biologist. We have a number of 
trips planned for the future to the Shell- 
fish Laboratory, and are scheduled to 
visit other research institutions. 

The enthusiasm comes from the mem- 
bers and already projects are being 
started with much interest. 

MICHEAL BROMLEY 
Port Townsend High School 
Port Townsend, Washington 
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Annual Joint Meeting of NSTA 
with other Science Teaching Societies . . . 
At the 128th Meeting of the American Association 


for the Advancement of Science 
December 26-30, 1961, Denver, Colorado 


. . . See Page 61 








NEA NOTES 


EDITOR’S NOTE: From time to time, we 
will report events and data of interest from 
the other NEA units in this column. Ad- 
ditional information on the items reported 
may be obtained by writing the individual 
groups listed under each item. 


Health Education in the United States 


The American Association for Health, 
Physical Education, and Recreation, a de- 
partment of the National Education Asso- 
ciation, has undertaken a comprehensive 
project, which seeks to determine the nature 
and scope of health teaching in kindergarten 
through the twelfth grade. The purposes of 
the study include the measuring of attitudes 
and knowledge of selected samples of school 
children; and the determining of their health 
needs, methods of learning, and ways their 
attitudes and behavior can be changed. Con- 
sideration will be given also to the health 
knowledge an individual should possess for 
intelligent living in the world today. 

An initial grant of $55,000 has been made 
by the Samuel Bronfman Foundation of 
New York City. For information write to 
the AAHPER, 1201 Sixteenth Street, N. W.. 
Washington 6, D. C. 


NEA Catalog of Publications 


The current Catalog of NEA Publications 
for 1961-62 contains a valuable listing of 
items prepared as a service to the teaching 
professions. The new catalog (40 pages) in- 
cludes an alphabetical title index and a spe- 
cial listing of many of the recent publications 


THIS MONTH’S COVER .. . 


Activity on the Pacific Ocean floor is recorded by 
the author of this month’s lead article (page 6) with 
a U. S. Navy Deep Sea Camera, the Edgerton. 

When the camera is placed in position, the dis- 
turbance causes the fine sediment of the ocean floor 
to swirl up in clouds, but this later settles back slowly 
to form microrelief. The light of the camera reveals 
marks and tracks made by benthonic life normally 
found at the sea bottom. 
tographs of underwater environment were released 
for TST by the U. S. Navy Electronics Laboratory, San 
Diego, California.) 


(The first published pho- 


just off the press. These are shown in a 
second color for easy reference. There are 
listings of books, pamphlets, periodicals, edu- 
cation proceedings, research reports, and 
audio-visual materials. An initial free distri- 
bution has been made to key groups in edu- 
cation. A limited number of free copies are 
available upon request to the Publications 
Division of the National Education Associa- 
tion, 1201 Sixteenth Street, N. W., Washing- 
ton 6, D. C. 


Elementary Education 


Elementary Education and the Academi- 
cally Talented Pupil is the tenth publication 
of a series produced by the National Edu- 
cation Association’s project on the Academi- 
cally Talented Student. The 96-page book 
was prepared through the cooperation of the 
NEA Department of Elementary School 
Principals. This publication takes a look at 
the problem of meeting the needs of that 
portion of our elementary school population 
which may be identified as academically 
talented and studies the matter of providing 
adequately for them. It stresses first that a 
good school program for all children is a 
vital concern of elementary school edu- 
cators. Copies of the booklet may be ob- 
tained by ordering from NEA, 1201 Six- 
teenth Street, N. W., Washington 6, D. C. 
Single copy $1. (Order by stock No. 50-109.) 


New NEA Television Series 


The National Education Association con- 
tinues its television packaging with a new 
13-week half-hour TV film series entitled 
Parents Ask About School. These films are 
produced and presented by the NEA and its 
affiliated state education associations and are 
designed to acquaint Americans with the 
problems, purposes, and progress of educa- 
tion. The theme grew out of a survey of 
questions parents are currently asking about 
their children’s education. 

Eight of the 1961 films cover such topics 
as discipline, the drop-out, testing, elemen- 
tary education, adult education, the academi- 
cally talented, and school financing break- 
throughs. The other seven films are based on 
the questions parents are asking; i.e., “What 
is a teaching machine?” “Should my boy 
learn French in the fourth grade?” Answers 
are given by education experts—classroom 
teachers, principals, superintendents, and col- 
lege professors—from all over the U. S. For 
brochure or additional information, write to: 
Division of Press and Radio, NEA, 1201 
Sixteenth Street, N. W., Washington 6, D. C. 
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FIGURE 1. Sunda Sea Basin, North of Sumbawa, Indonesia. The INCE the beginning of history the 
churned mud bottom shows a large brittle star and numerous small floor of the deep sea has been 
spiny sea cucumbers. The sediment-water interface is a sharp aniideand ty # inl: aaa 
contact surface showing scratches, tracks, and grooves made by crawling considere y man as a dark an 


and burrowing organisms. The camera shot at a depth of 2090 meters mysterious realm and virtually inacces- 
took in a one square meter area (only one-half of this area is shown) sible to his view. Actually, the millions 
of tons of sea water that guard this 
region have done it effectively until 
just recent times. For the early mariner 
sailing the seas in search of economic 


trade, only the upper layers of the 
oceans and the shallow coastlines, chan- 
nels, bars, inlets, and harbors near the 
shore were of immediate concern. His 
curiosity, concerning knowledge of the 
deeper areas although evident, was 
limited by the instruments available; 
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HE SrA FLOOR - 


By CARL J. SHIPEK 


Oceanographer, U.S. Navy Electronics Laboratory, San Diego, California 


in particular, the use of a relatively 
short length lead-weighted sounding 
line. Occasional samples of harbor and 
coastal muds adhering to this lead 


weight served to help locate his vessel 
and keep it in safe waters. Beyond this, 
there was no application. 

Early scientific explorers developed 
a tremendous respect for the vast ocean 
with its wind-stirred surface that con- 
tinually hindered efforts to penetrate 
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the deeper areas. Position-finding 
methods were, at first, primitive and 
this, together with poor depth-finding 
and bottom-sampling equipment, 
limited investigations to shoal areas 
and to the continental fringes of the 
oceans. By 1872, however, successful 
methods of dredging and sampling at 
great depths had been developed. They 
were fully utilized during the oceano- 
graphic research expedition on the ship, 
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FIGURE 2. 


Challenger, sailing that year, and many 
marvelous objects including manga- 
nese nodules, sharks teeth, whale ear- 
bones and other items were brought up 
from depths in excess of 5000 meters 
(16,405 feet). These discoveries were 
of considerable scientific value and tre- 
mendously stimulated man’s growing 
interest in the water depths yet un- 
known. A number of such oceano- 
graphic expeditions each with succes- 
sively better equipment, and larger re- 
search vessels, followed to pave the way 
for modern research programs. 

Of all the many insiruments de- 
veloped to assist the deep-sea explorer, 


Microrelief, Intermediate Relief, and Major Relief. 


the Echo Sounder was perhaps the most 
important. Utilizing the speed of sound 
and its function in water, or the action 
of radar in air, this instrument was 
able to record continuous profiles of 
sea floor relief. For the first time topo- 
graphic features in the deep ocean 
could be delineated and mapped for 
general use. This put an end to archaic 
and superstitious beliefs of bottomless 
deeps, trenches, holes, and featureless 
expanses of smooth sea floor. In addi- 
tion, this was the first time that the 
actual change from water to sediment 
could be traced through all submarine 
environments and especially down into 





deep water. To examine this under- 
water boundary more completely, some 
means of photographic observation 
were needed. During World War II 
some underwater photographic equip- 
ment had been developed to search for 
and identify military targets beyond the 
reach of divers. Lowering of equipment 
was limited to shoal areas, but a few 
scientists saw the potential of an effec- 
tive deep-sea camera.' By 1950 special 
cameras had been designed and con- 
structed to investigate the properties of 
unconsolidated sediments, and to study 
the physical, biological, and chemical 
processes going on at the sea bottom 
and in the waters overhead, A wide 
variety of sea floor environments was 
examined photographically with the 
special newly made cameras in select 
areas of the Pacific Ocean. Recently, a 
number of sea floor areas in the Indian 
Ocean were photographed with cameras 
giving both single shot and stereo cov- 
erage. The measurable surficial relief 
(microrelief), resulting from bottom 
current activity, benthonic animal 
churning in soft sediment, and the 
precipitation of manganese crusting and 
nodules, was measured and compared 
to similar relief on the floor of the Pa- 
cific Ocean. A selected group of photo- 
graphs taken from the ocean bottom 
are being published to show the micro- 
relief which was found. This discovery 
is expected to facilitate in the probing 
of “inner space.” Through the newly 
developed camera (analogous to the 
rocket vehicle for space) and the deep 
diving bathyscaphe, unknown depths of 
yesterday are now being explored. The 
oceanographic information uncovered 
may lead more to the utilization of the 
ocean depths for resources now needed 
in everyday living, as well as for mili- 
tary and economic purposes. 


Transition from Water to Sediment 


Until recently, many scientists be- 
lieved that the transition from water to 
sediment in the deep oceans was a 
“soupy” zone of organic and inorganic 
materials gradually grading downward 
from clear water into semiconsolidated 
sediments. The Deep-Sea Camera has 
dispelled this belief, and the recent 
photographs show that this zone is 
actually a plane (area) of sharp con- 
tact (Figure 1). We, therefore, can 





1 Henry W. Menard. “Deep Ripple Marks in the 
Sea.” Journal of Sedimentary Petrology, 22:3-9. 
March 1953. 


THE SCIENCE TEACHER 





i ee 


a i A 


define the sediment-water contact as 
the irregular but definite plane of de- 
markation or discontinuity that lies be- 
tween the overhead waters and the 
materials making up the sea floor. This 
plane is also called the “interface.” It 
has been found too, that often recently 
deposited sediments grade evenly down- 
ward into consolidated sediments of 
older age. Sometimes current or wave 
washed deep-sea surfaces have been 
cleaned of fine materials leaving behind 
coarse sediments or gravels called “lag” 
deposits. The camera has revealed 
also bare bedrock lying exposed at 
great depths. Below 200 meters, a 
region of nearly total darkness extends 
to the sea floor except for infinitesimal 
amounts of light emanating from pe- 
lagic fishes and other creatures with 
small organic light cells like fireflies. 
Unless used for sensing requirements, 
this light is insufficient for practical 
photographic use. Thus all deep-sea 
cameras should be provided with their 
own artificial light sources. 

For the photographer, these points 
are made. Provided that the sediment 
at the interface is not stirred up before 
photographs are taken, target distances 
will normally vary from approximately 
two to four meters for present-day 
cameras. (High attenuation of light by 
absorption and scattering in sea water 
limits photography to these distances. ) 
The type of camera lens utilized will 
determine the angular coverage and re- 
sulting target area. Normally, a semi- 
wide angle lens, set at two meters 
underwater, thirty degrees from the 
vertical, will give a subject coverage of 
approximately two square meters. This 
coverage can be increased to approxi- 
mately six square meters by increasing 
the target distance to about four meters 
or by changing the target angle to about 
ten degrees from the horizontal. Water 
immediately above the interface in the 
deep oceans is somewhat more trans- 
parent than coastal water at shoaler 
depths, but even in the clearest water, 
with powerful lights for illumination, 
photography is limited to relatively 
short distances, and thus can include 
only small areas of coverage. 

We must remember that the inter- 
face extends from the shallow littoral 
environments to the abyssal depths and 
through all bodies of water. For the 
camera, with coverage capacities de- 
scribed, to photograph the complete 
interface is of course an impossible 
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tusk. Selection of study areas is there- 
fore extremely important to obtain use- 
ful data. To properly examine the 
microrelief of the interface, we must 
first define the topographic relief that 
extends for thousands of miles under- 
water. Basically, submarine relief may 
be divided into three types (Figure 2). 

Major relief naturally encompasses 
the larger earth features of great extent 
such as deep trenches, high plateaus, 


rises, isolated mountains, and wide- 
spread topographic highs. They are all 
measured horizontally in tens or hun- 
dreds of kilometers and thousands of 
meters vertically. These features are 
many times too large to be photo- 
graphed with the deep-sea camera. 
Intermediate relief describes the 
smaller topographic features such as 
low hills, valleys, channels, levees, gul- 
lies, banks, and small canyons that may 


FIGURE 3. Western Indian Ocean. The upper surface of a topographical high, at a depth of 2810 
meters. Large ripple marks, formed in coarse sand and cross-rippled by weaker oscillatory currents, 
may be seen. Note the accumulation of coarser particles in the troughs of the large ripple marks. 
(The photograph area is approximately three square meters.) 








be part of major features. Measured 
horizontally in tens, hundreds or thou- 
sands of meters, and vertically in tens 
and hundreds of meters; these minor 
features are still too large to be photo- 
graphed in their entirety with under- 
water cameras. 

Microrelief, as mentioned in a previ- 
ous paragraph, describes the very small, 
surficial, topographic features that are 


superimposed on both major and minor 
relief and are distinguishable by ex- 
amination of bottom photographs, and 
the surfaces of undisturbed sediment 
samples. Microrelief is usually the di- 
rect result of the natural processes 
working on bedrock and sediments at 
the interface and is measured hori- 
zontally in meters and tens of meters, 
and vertically in centimeters and 


FIGURE 4. Central Indian Ocean. At a depth of 1740 meters, large bottom mound is seen surrounded 
by peculiar current scour pits. Note the small mounds in the lower left-hand corner with sutured crests. 
The radial pattern nearby is a grooved search pattern left by a worm which has come out of the 
central hole looking for food. (The photograph area is approximately three square meters.) 
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meters. Although varying considerably, 
microrelief is all inclusive and exten- 
sive, whereas intermediate and even 
major relief features may be localized 
or extremely discontinuous. 

The natural processes mentioned 
above are best divided into physical, 
biological, and chemical forces. Singly, 
together, or in opposition, they operate 
endlessly to determine the microrelief. 


Physical Processes 


These processes usually comprise the 
discontinuous effects of deep transla- 
tory or oscillatory currents on bottom- 
forming materials. Extremely _fine- 
grained sediments such as clay and soft 
ooze are not easily moved by bottom 
currents regardless of velocity; but fine 
sands, grading through coarse sands, 
and granules can be rippled by cur- 
rents having a velocity of approxi- 
mately 30 to 90 cm/sec (about 0.7 to 
2.0 mph). Numerous ripple marks like 
those shown in Figure 3 are the result 
of this type of action which is common 
on submarine highs, seamounts, marine 
terraces, and other similar features 
where currents are found. At velocities 
much above 90 cm/sec, ripple marks 
disappear even in the very coarse sands. 
Current and wave action of submarine 
origin disturbs and sorts sand grains of 
different specific gravities and moves 
enormous quantities of fine-grained 
materials down slope into deeper 
waters for redeposition. 


Biological Processes 


When bottom materials are soft and 
rich in organic matter, benthonic (bot- 
tom dwelling) organisms are numerous 
at and below the interface. They churn 
and disrupt the normal deposition of 
sediments in their search for food. 
Crawling, burrowing, and plowing 
creatures probably cause the greatest 
overturning of recently deposited sedi- 
ments (see Figures 4 and 5). Worms 
that burrow below the surface of the 
bottom leave mounds and holes, or 
while crawling at the interface, digest 
clay, ooze, or sand directly. They sort 
out the contained organic materials in- 
ternally leaving fine, irregular trails and 
piles or ribbons of excrement. Gastro- 
pods, or snail-like animals, crawl at the 
surface and form typical plow trails. 
Echinoids (sea urchins), ophiuroids 
(brittle stars), and various species of 
crustaceans (mostly decapods, crabs 
and shrimp) crawl or walk along on 
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FIGURE 5. 





Indian Ocean. Location in the northeast of Cocos Keeling. Depth 5100 meters. The churned 


red clay bottom is marked by typical mounds, a worm, and worm excrement. The origin of the two 
spherical balls is not known, but they are believed to be Ascidians (low form of spherical invertebrate 


having only gill slits and attached to the bottom). 
of underwater life. 


the bottom leaving scratches, grooves, 
marks, etc. At times, such animal ac- 
tivity assists currents and waves in the 
down-slope movement of materials to 
deeper water. It is not uncommon for 
current or wave action to completely 
destroy tracks, trails, and marks as ra- 
pidly as they are formed by organisms. 


Chemical Processes 


Mineral-rich waters passing over the 
sea floor under the influence of high 
oxygen content at critical temperatures 
lead to the precipitation of iron and 
manganese oxide nodules at the inter- 
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Study of these various forms leads to new knowledge 
(The photograph area is approximately three square meters.) 


face.* Measurable microrelief results 
from the growth of these nodules; some- 
times they coalesce to create irregular 
patches of nodular material on the sea 
floor (Figure 6). 

When rates of sediment accumula- 
tion are relatively high with respect to 
rates of chemical precipitation, the 
nodules are masked by sediment ac- 
cumulation. When the converse is true, 
the dark nodules will stand out in sharp 





2 Carl J. Shipek. “Photographic Study of Some 
Deep Sea Floor Environments in the Eastern 
Pacific.” Bulletin of the Geological Society of 
America, 71:1067-74. July 1960. 


contrast and microrelief which is ap- 
parent above the interface. 


Interpretation of Photographs 


A successful camera survey of a sea 
floor area depends upon accurate and 
imaginative photo interpretation. Be- 
cause of the relative inaccessibility of 
the sea floor and the expense and physi- 
cal difficulty in actually procuring the 
bottom photographs, it is vital to care- 
fully decipher all visible photographic 
targets by measurements and compari- 
son with known information, based on 
studies of environmental specimens. For 
reasons of economy alone it is necessary 
to extract the last iota of useful 
information. 

Wave studies along our coasts and 
studies of currents in flumes have pro- 
duced considerable information of 
value and provide a basis for compari- 
son on the movement of sediments 
underwater.* Thus the photographic 
disclosure of symmetrical ripple marks 
in a medium sand at a depth of 2000 
meters tells the scientific investigator 
that an oscillatory current with a ve- 
locity of approximately 40 to 50 cm 
per/sec is thus probably producing the 
ripple pattern visible in the photograph. 
Knowing that medium sand has a ripple 
index of about 15, 

A wave length 

N wave height’ 
a ripple mark having a measured wave 
length of 38 cm will have a wave 
height of 2.5 cm. 

If both wave length and wave height 
can be measured in a photograph, the 
Ripple Index can be calculated, which 
in turn will give the grain size of the 
rippled sand and the velocity at which 
the ripple formed. 

Knowing also that there are mini- 
mum and maximum velocity values 
above which and below which sand 
grains cannot be moved by a current, 
it is possible by photographic interpre- 
tation to predict grain sizes from wave 
lengths and the velocities of unseen 
currents moving over the sea floor. If 
ripple marks are asymmetrical in 
shape, the current has come from one 
direction only or is stronger in one 
direction than another. Larger ripple 
wave lengths denote coarser sands. 
Shorter wave lengths denote finer 


(Ripple Index — 





8 Douglas L. Inman. Wave-Generated Ripples in 
Nearshore Sand. Technical Memorandum No. 100. 
U.S. Army, Corps of Engineers. October 1957. 


11 



















superior Kewaunee quality 
proved by infallible 


"INSIDE OUT TEST" 


Any resemblance between these characters and people, living 
or dead, is purely coincidental. ‘““T'wo Ton Tony” 

































being dismantled above. 


This KTF-710 Storage Case is a 
true version of the masterpiece 


and “Teenie” are merely demonstrating that Kewaunee 
Laboratory Furniture can really take it! 


Although it’s unlikely that any furniture will have to 
withstand abuse like this, it has always been Kewaunee’s 
policy to design and build-in strength that is far beyond 
normal requirements. No matter how you look at 
it... inside or out ... you'll immediately detect the 
many advantages of Kewaunee furniture. 


Rest assured that Kewaunee’s high productivity, with 
modern streamlined manufacturing methods, produces the 
finest furniture on the market today. Ask to see the repre- 
sentative in your vicinity or 
send for the latest catalog. 


*Look for these exclusive 
Kewaunee features . . . unmis- 
takable symbols of quality. 











ASK ABOUT 
“30 DAY” 
KEMTECH 
STOCK ITEMS 


KEWAUNEE MANUFACTURING COMPANY 
ADRIAN, MICHIGAN 
KEWAUNEE TECHNICAL FURNITURE CO 
STATESVILLE, N.C 





General Sales Offices 
3013 W. Front St., Statesville, N. C. 











sands. The numerous animal tracks, 
plow trails, holes, pits, mounds, 
scratches, etc., that are clearly visible 
in some photographs can sometimes be 
directly associated with or matched to 
specific organisms. More often, known 
organisms can be associated with the 
impressions, markings, etc., which they 
generally leave behind as they move on 
in their search for food. 

Normally the presence of organisms 
and their associated trails and tracks on 
an unrippled sediment will denote a 
material too fine to be rippled or moved 
by bottom currents. 

The visible presence of manganese 
nodules, phosphate slabs, and manga- 
nese-impregnated pumice fragments 
tells us something about the general 
chemical condition of sea water in the 
area photographed and gives us clues 
to the slow rates of sediment accumula- 
tion, when the nodules are resting on 
the interface. When such nodules are 
lightly capped with sediments, an in- 
crease in accumulation is indicated. 
Fresh-looking nodule surfaces suggest 
an extremely low rate of sediment ac- 
cumulation. The color of a manganese 
nodule, which is somewhat blackish, 
gives an indication of the chemical con- 
tent of the nodule. A brownish look in- 
dicates the presence of iron whereas a 
bluish look indicates the presence of 
cobalt. Photographs taken along a 
plotted ship’s track, corrected for set 
and drift, permit a general quantitation 
survey of minerals and animals using 
standard methods of distribution count- 
ing. Clear plastic overlays, with in- 
corporated scales, permit one-foot 
squares to be analyzed from a series of 
composite bottom photos. Percentage 
counts from photograph to photograph 
for standard areas are totaled for eco- 
nomic or scientific requirements. 

Sometimes the clarity or trans- 
parency of the bottom water itself can 
give clues to rates of sedimentation and 
the presence of deep currents. Depend- 
ing upon the sediment present, clear 
water could be an indication of a low 
rate of sediment accumulation, since 
the very fine organic and inorganic 
particles remaining in the water would 
have extremely slow settling rates. The 
overhead waters for such an area are 
probably not rich organically and bot- 
tom current velocities are probably too 
weak to stir up particles already settled 
out of solution. In deeper regions of our 
oceans, only fine clays or oozes are 
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normally present and would therefore 
not move anyway, even if stronger 
bottom currents were present. 


Conclusion 


We have seen how sea floor relief 
varies with water content, depth, ben- 
thonic animals, currents, bottom mate- 
rials, and grades of materials. The 
presence of nodules, loose rocks, and 
animals on the bottom or interface has 
proved that the sea floor is capable of 


FIGURE 6. Western Indian Ocean. 
2810 meters. 
shown in Figure 3. 


The bottom is manganese encrusted. 


supporting various loads for static and 
moving operations. Perhaps the nations 
of tomorrow will include engineering or 
farming structures built on the micro- 
relief of our present ocean floors. If 
this seems rather fantastic in concept 
and remote in time, remember that - 
water covers over 70 per cent of the 
earth and the remaining 30 per cent is 
considered by many authorities as too 
small to support the growing popula- 
tions predicted for future centuries. 


The upper surface of a topographical high taken at a depth of 
(This was taken a short distance from the location 
The area is approximately three square meters.) 
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Memorandum 


To: Junior High School Science and Mathematics Teachers 


Frome Holt, Rinehart and Winston, Inc. 





Yours is a most important task! Because of its transitional nature, the junior high 


curriculum has a significant influence on a student’s educational and vocational 
choices. The textbook you chose for your classroom is the key to a successful 
teaching program. Listed below are our newest science and mathematics textbooks 


for the junior high school level. The coverage is comprehensive; there is a choice 


of textbook for every grade you teach. 


— SCIENCE — 


LIFE SCIENCE 
The World of Living Things 
by Davis, Burnett, and Gross (1961) 
7th or 8th grade biology 


MODERN EARTH SCIENCE 
by Ramsey and Burckley (1961) 


SCIENCE, BOOK 3 
Discovery and Progress 
by Davis, Burnett, and Gross (1961) 


Oth grade general science 


*SCIENCE, BOOK 1 


Observation and Experiment 


*SCIENCE, BOOK 2 
Experiment and Discovery 
by Davis, Burnett, and Gross (1962) 
7th and 8th grade general science 


* Up-to-date revisions due early in 1962 


— MATHEMATICS — 


HOLT ARITHMETIC, BOOK 1 
HOLT ARITHMETIC, BOOK 2 
by Kinney, Brown, and Blythe (1961) 


7th and 8th grade 


HOLT GENERAL MATHEMATICS 
by Kinney, Ruble, and Blythe (1960) 


MODERN ELEMENTARY ALGEBRA 
by Nichols and Collins (1961) 


ALGEBRA 1 
by Morgan and Paige (1958) 


*EXTENDED PROGRAM for 


WINSTON ARITHMETIC Grades 7, 8, and 9 


by Merton and Brueckner (1962) 


* Due early in 1962 


HOLT, RINEHART AND WINSTON, INC. 


383 Madison Avenue 
New York 17, New York 


Crocker Park, Box 24400 


San Francisco 24, California 
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Science Program 


HE NSTA Curriculum Committee 

established during 1959-60 under- 
took to examine current policy of the 
Association relative to the K-12 science 
program. With the increased emphasis 
by the nation to improve education at 
all levels, it is expedient that NSTA 
take action to formulate or recommend 
new policies which would represent 
Association directives for its members 
in carrying out the K-12 science 
program in our schools. 

Following the NSTA Eighth National 
Convention at Kansas City, Missouri, 
certain recommendations to implement 
new action on this matter were sub- 
mitted to the NSTA Executive Com- 
mittee and the Board of Directors by 
the 1959-60 President, Donald G. 
Decker, who served also as Chairman 
of the K-12 Committee for the year 
1959-60. Dr. Decker asserted that the 
Association should go on record as en- 
dorsing certain policies or programs 
within the following framework: that 
the Association should act on any 
recommendations in an _ advisory 
capacity; that it should formulate and 
suggest general criteria by which K-12 
programs can be evaluated; or that it 
should describe what it considers to be 
a desirable K-12 program. With many 
other organizations suggesting and 
working toward the development of 
specific programs in science, the NSTA 
has been placed in the position of 
recommending one of these programs, 
of side-stepping the issues com- 
pletely, or of developing a program 
of its own. As a possible solution to the 
various issues, the K-12 Committee 
recommended: 


1. NSTA should describe what it 
considers to be a desirable K-12 
science program and it should 
state the general criteria by which 
it can be evaluated. 

2. A K-12 science program should be 
characterized by the quality of the 
experiences selected for students 
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rather than by the quantity of 
experiences. 

3. A K-12 science program should 
be well-organized so that the work 
of each grade level is an integral 
part of the entire program. 

4. The purpose of the K-12 science 
program should be the growth and 
development of each individual 
child so he is given the oppor- 
tunity to solve problems and to 
arrive at generalizations that can 
be defended by evidence. 

5. In the elementary and junior high 
school the science program should 
be a well-organized program that 
is an integral part of the total 
K-12 program. 

6. The purpose of the K-12 science 
program should be the oppor- 
tunity to learn the processes by 
which scientists formulate theories 
and the opportunity to engage in 


the intellectually creative act of 
thinking and formulating postu- 
lates and verifying them as the 
practicing scientist does. 

Student achievement should be 
evaluated by discovering how well 
students solve problems in science, 
how well they understand proc- 
esses, and the extent to which they 
have engaged in forming postu- 
lates and verifying them by obser- 
vation. 

The K-12 program should be well- 
organized and include the study of 
plants and animals, human body, 
earth, universe, and matter-energy 
in kindergarten through grade 12. 
Students should have the oppor- 
tunity to elect biology, chemistry, 
and physics, and advanced courses 
in each of the three subjects in 
senior high school. 

A science program should be re- 





NSTA Curriculum Steering Committee: (I. to r., Back Row) Donald G. Decker, Chairman, Delmas F. 


Miller, James W. Busch, Irwin L. Slesnick, and Joseph D. Novak. 


Lois E. Dunn, and Josephine F. Bordonaro. 


(I. to r., Front Row) Dorothy E. Alfke, 


(R. H. Carleton and E. S. Obourn, not present.) 
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Ruggedness and accuracy at a reasonable cost—a new series of single range 
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quired of all students in the pri- 
mary, intermediate, and junior 
high school grades. 


These recommendations concur with 
the opinions of the majority of the 
members of the National Science 
Teachers Association. Believing that 
any action taken by the organization 
should be representative of its member- 
ship, Dr. Decker prepared a question- 
naire designed to ascertain the opinions 
of NSTA members. The questionnaire 
in its original form (Form A) was then 
submitted to the following groups for 
response and suggestions for improve- 
ment: the past presidents of NSTA; 
the Board of Directors of NSTA; the 
K-12 Committee of NSTA; the mem- 
bers of the New England NSTA 
Regional Conference at Concord, New 
Hampshire; and the Texas NSTA 
Regional Conference at Austin, Texas. 
Tabulation and analysis of the re- 
sponses and suggestions for improve- 
ments received from these groups re- 
sulted in the first revision of the ques- 
tionnaire (Form B). Form B was then 
submitted to the members of the Chi- 
cago NSTA Regional Conference and 


to the members of the New York NSTA 
Regional Conference for response and 
suggestions for improvement. These re- 
sponses and suggestions for improve- 
ment of the questionnaire were tabu- 
lated and analyzed. While both Form A 
and Form B were not entirely satis- 
factory, they did indicate that members 
of NSTA do have certain definite ideas. 
Bernard S. Cayne, initially with 
the Educational Testing Service, col- 
laborating with Dr. Decker, made a 
study of the problem and of the weak- 
nesses of the K-12 questionnaire. After 
considering the suggestions for im- 
provement that had been made by the 
participating NSTA members, Mr. 
Cayne produced a second revision of 
the questionnaire which became Form 
C. This form was submitted to the 
members of the K-12 Committee, the 
Board of Directors, and the Past Presi- 
dents of NSTA for approval of its use 
at the Ninth National Convention at 
Kansas City (1960) to determine what 
the membership wants NSTA to do. 
Form C was submitted to NSTA 
members of Montana as well as to 
NSTA members in attendance at the 


National Convention. Forty-three 
science teachers of Montana and 255 
NSTA members at Kansas City re- 
sponded to the questionnaire. Tabula- 
tion and analysis of the data by the 
K-12 Committee led to the formulation 
of the recommendations submitted to 
the Board of Directors in reference to 
the role that NSTA should have in the 
K-12 science program. The recom- 
mendations were studied also in rela- 
tion to Association objectives. 

The K-12 Committee made three 
recommendations for committee work 
for the 1960-61 year. They were: 
(1) to develop a guide for K-12 science 
programs; (2) to duplicate the bibli- 
ography for K-12 science program 
courses of study; and (3) to select the 
committee members from those who 
have been engaged in the production 
of K-12 courses of study. (Assisting 
Dr. Decker in preparation of the report 
was graduate student Charlotte Miller. ) 

DONALD G. DECKER 
Chairman, NSTA Curriculum 

Steering Committee 
Colorado State College 
Greeley, Colorado 
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LANNELGRAPHS are familiar to 
most teachers, but comparatively 
few have used them. From my experi- 
ence they represent one of the best 
visuals for teaching genetics, especially 
when constructed to correlate with texts 
and movies. Over a period of four years 
I have developed and used a compre- 
hensive set of flannelgraphs for teach- 
ing the fundamentals of genetics. The 
rewards in attention getting, student in- 
terest and enthusiasm, and learning 
have been worth while. 
If I told you I had a motion picture 
on any phase of genetics which you 
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By MERLE |. WIMMER 


Science Teacher, Thomas Carr Howe High School, Indianapolis, Indiana 


could manipulate at will, you would all 
be satisfied; if you knew you could set 
the pace exactly as you wanted it; stop 
it effectively at any given point; 
progress to another point and stop to 
elaborate; repeat any given sequence 
with a press of a button and keep on 
display before the students at all times 
all the ideas which had been presented; 
furthermore, one which would allow all 


pupils to “think aloud” simultaneously 
and silently; and, finally, that you could 
use it to test comprehension; you would 
all stampede to obtain a copy. Natu- 
rally I do not have a movie such as 
described, but by use of the same sym- 
bols used in movies on genetics, pre- 
pared as flannelgraphs these objectives 
are readily obtainable. By the use of 
these symbols I provide the animation 
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and progressive development of ideas 
to accomplish these objectives. It does 
provide some extra work for the 
teacher, but the end results compen- 
sate for the time and extra effort. 


Preparation 


Preparation of any flannelgraph 
should follow the construction or pur- 
chase of a flannelboard. By doing this 
the units and sequences can be made 
in the proper proportion to the board. 
I have found two boards (3’ x 4’) 
hinged together to be adequate. 

The materials needed for flannel- 
graphs are: (1) a high quality suede- 
backed paper; (2) luminous paint; and 
(3) a brush and scissors. 

Select the sequence which you want 
to develop. Observe symbols used in 
texts and movies. Select these symbols 
and adapt them to the things you can 
do with paper. Most of them can be 
used without modification. Simply de- 
termine the size you need for the board. 
Remember that a sequence clearly gives 
a short story of a basic idea. Normally 
each symbol should represent only one 
thing in order that the sequence can be 
developed on the flannelboard step by 
step and prevent misunderstandings. 

Prepare designs on ordinary card- 
board and trace around them on flan- 
nelgraph paper which has been painted 
with luminous paint. The luminous 
paint provides better visibility of small 
symbols. Cut out the designs and test 
them on the board. 

To date, I have prepared about 
twenty sequences representing the basic 
principles of genetics. Some of these are: 
(1) maturation of germ cells; (2) sex 
determination; (3) hybridization; (4) 
dominance and recessiveness; (5) in- 
complete dominance; (6) albinism in 
plants; and (7) albinism in animals. 
Sequences can be prepared for any 
principle that is desired. 

For the maturation sequence, as an 
example, you will need about four, 
6-inch open circles and one slightly 
larger for the egg cell membranes, and 
four, 4-inch ones for the polar bodies. 
In addition you will need about fifty 
chromosomes with at least two different 
colors and two lengths. The longer ones 
can be about 2% inches. On a few of 
these use a printing pen to make a 
broad mark lengthwise through the 
middle. These serve for diads and 
tetrads in the primary egg cell and first 
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Student cooperation is increased by this method. 


polar body. In my set I also have a cut- 
out of both male and female mammal 
reproductive organs, which can be used 
as a Starting point for the germ cell 
maturation sequences. 

For the sperm cell you will also need 
a number of five-inch circles painted a 
different color and at least five sperms 
with tapering heads about five by four 
inches at the widest point. A two-inch 
wavy tail will suffice for these. 

Other sequences can be developed in 
the same manner by using symbols 


found in genetics books. In many cases 
you may wish to design your own 
symbols or expand a sequence. 

For use in solving all problems of 
line and cross breeding, cut checker- 
boards from a full sheet of flannelgraph 
paper (11” x 14”). The cross bars 
should be about one-half inch wide to 
provide plenty of contact area with the 
flannelboard. 

After the symbols have been com- 
pleted, it is a simple matter to place 
them on the flannelboard in different 


Students use flannelgraph units to illustrate reports. 
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TOMORROW'S TEXTS— 


HERE 
TODAY 


CHEMISTRY IN ACTION, 4th Edition EARTH SCIENCE, 4th Edition 


RAWLINS, STRUBLE, AND GATEWOOD FLETCHER AND WOLFE 
A*text widely recognized in earlier editions as complete This text provides an excellent program for a first course 
and thorough, yet flexible enough to meet varying class in high school science. Clearly written and _ logically 
requirements. Now, with several chapters completely organized, this text answers the need for more concen- 
revised, and with up-to-date references and film list, the trated science courses on the high school level. Laboratory 
complete program—text, Teacher’s Handbook, Labora- exercises, Teacher’s Manual and Key. 


tory Manual, Tests. 


D. C. HEATH AND COMPANY 


home office: 
BOSTON 16 


sales offices: 
ENGLEWOOD, N. J. CHICAGO 16 
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Laboratory sessions follow demonstrations. 
problems. 


combinations and make color slides. 
Some which I have made include the 
maturation sequence, problems posed 
with Punnett squares, problems solved 
on Punnett squares, testing slides, etc. 
In addition to this I have made a three- 
minute color motion picture demon- 
stratin3 only the maturation sequence. 
These provide for a quick review of all 
principles which have been studied. 


Utilization 


Use of the flannelgraphs will improve 
with experience. First, pose the prob- 
lem. This may be printed on strips of 
flannelgraph paper and placed on the 
board, or written on the blackboard. 

To develop the maturation sequence, 
place the cutout of the uterus with 
ovaries on the lower left. Place the 
larger circle over the ovary, to serve as 
a constant reminder as to where this 
event is taking place. Place at random 
at least four chromosomes representing 
two pairs inside this circle. This is the 
diploid number as in ary body cell. The 
problem then is to show how and why 
reduction of chromosomes occurs. 
Place two pairs of the marked chromo- 
somes with pairs adjacent, in the second 
ring which has been placed above and 
to the right of the first ring. Place two 
identical pairs in the same manner in 
the smaller ring representing the first 
polar body. Consult a maturation dia- 
gram in a textbook for placement of all 
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Assignments in packets lead students on to more difficult 
In addition, problem solving leads to a two-way communication between student and teacher. 


symbols. Fill the other rings with ap- 
propriate chromosomes. I always run 
the female sequence horizontally from 
left to right and the male sequence on 
the other board from right to left so the 
mature egg and sperm with the haploid 
number of chromosomes will be near 
each other when completed. When 
completed move one sperm to contact 
the egg cell membrane and move the 
chromosomes into the mature egg thus 
restoring the chromosomes to the 
original diploid number. A specific pair 
of genes can be marked on the chromo- 
somes. The student can watch the prog- 
ress of these genes at all times as 
maturation occurs. 

To show possible combinations and 
results on the Punnett square, first use 
the complete sperms and eggs in the 
marginal spaces. Thus, the students will 
realize what the gametes really are. 
After this has been established substi- 
tute appropriate cutout letters for the 
special genes in the chromosomes and 
remove the egg and sperm cell mem- 
branes. From this point the students 
should be able to work, with under- 
standing, problems either on paper, 
blackboard, or flannelboard by use of 
letters. Keeping the maturation se- 
quence on display, occasionally test 
student comprehension of the origin of 
gametes by retracing the steps in 
gamete formation. 

During the development of the entire 


sequence be sure to allow students to 
ask questions. This is made easier for 
them by the fact that the symbols are 
all on display. Go back and review as 
needed and supplement by use of other 
available devices. On the blackboard, 
show students how they can diagram in 
their notebooks what you have placed 
on the flannelboard. 

After demonstrations have been 
given with all sequences, an interesting 
and constructive laboratory session can 
be conducted. By use of the symbols 
the students can work on the tables 
first, the same problems demonstrated 
and then many others. The symbols for 
each sequence should be placed in a 
sturdy envelope which has been marked 
on the outside to indicate the genetic 
principle involved. An assignment sheet 
inside gives all problems to be worked. 
They can rotate the packets until each 
has solved all problems and entered 
the answers in their notebooks. 


Testing 


Part of the testing has really begun 
when you have your laboratory session. 
The students are placed on their own 
to apply what you have taught them by 
working additional problems. From any 
vantage point in the room you can see 
any mistake a student has made. In 
effect, by displaying the symbols the 
students are all “thinking aloud” 
silently, at one time and you are able 
to check their comprehension quickly 
by their performance. 

A second way to test is to place all 
the cell membranes in proper position 
and some Punnett squares on the flan- 
nelboard. Place numbers in all spaces 
and ask students to substitute answers 
for the numbers, by recording the cor- 
rect symbols or letters on a sheet of 
paper. For the Punnett squares, prob- 
lems can be posed above as you would 
on a blackboard. 

A third method is to prepare ditto 
masters showing only the framework of 
all sequences which have been demon- 
strated, as well as many other problems. 

Thus far in a period of four years 
students have placed much higher on a 
test of 150 points than when conven- 
tional methods have been used. 


Summary 


By using these flannelgraphs a better 
job of teaching genetics can be done in 
my opinion than with other devices. It 
is generally more profitable to use 
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A BOLD STEP AHEAD 
IN SCIENCE ROOM 


FURNITURE 


“Science Circle’”’ Laboratory 


Furniture uses round tops, a choice 


of several storage bases, and 
interconnecting sinks to provide 


maximum work area at reasonable 


cost. Three types of base units 


are shown in this composite photo. 





This eight-student arrangement for biology- 
physics-general science consists of two four- 
student tables with one interconnecting sink 
Each table has two No. 821-P base units and a 


standard leg unit 





Twelve students can use this chemistry-physics 
arrangement of three tables in triangular 
arrangement. Each table has four No. 822-P 
base units. The two sinks each have two cold 
water faucets, four gas cocks, and four duplex 
electrical outlets. These services are standard. 














The No. 510 Instructor's Demonstration Desk 
is equipped with a sink, aluminum uprights 
and connecting rod. The desk shown has one 
No. 820-P base unit and one No. 822-P unit. 
Services include one cold and one hot water 
faucet, one gas cock, one duplex electrical 
outlet. 





A wide variety of arrangements is possible with ‘ 














This arrangement is similar to the preceding 
twelve-student combination but uses three 
No. 692 ‘‘Station Issue’ base units with two 
sinks. Services are standard as noted before 
Ring rods shown on all illustrations are optional 
equipment 














Science Circle’ Furniture. Here are 


two typical chemistry-physics laboratories, one equipped for twenty-four students, and 
the other for thirty-two students. No. 630 Amphi-Lecture students’ tables and a No. 510 


demonstration desk are used in the lecture area 


For details, request Bulletin No. SC560. 





cSccence Carcle 


LABORATORY FURNITURE BY 
ee 


SJOSTROM USA 


JOHN E. SJOSTROM COMPANY, !NC., 1717 N. 10TH STREET, PHILADELPHIA 20, PA, 


When you want the best—the very best 








the flannelgraphs as the primary teach- 
ing tool and to use films and other 
devices as supplements to the lessons. 

These devices permit presentation of 
a complex subject in a way which 
establishes two-way communication 
between student and instructor. All 
ideas developed are on display all the 
time. These advantages are not avail- 
able when using films and many other 
aids, which the teacher has. 

After several sequences have been 
developed you will find that certain se- 
quences and selected symbols can be 
used in other units. This same thing 
happens with motion pictures, but 
obtaining and using them presents a 
much more difficult problem. 


Flannelgraphs can be used to do the 
complete job of teaching fundamentals 
of genetics or for any part as desired. 
Student participation _ possibilities 
through reports, demonstrations, and 
problem solving are extensive. 

Testing becomes an interesting chal- 
lenge to the students rather than a bit 
of drudgery. 

Finally, when the unit of genetics is 
completed all packets can be easily 
stored in a small compact file box and 
ready for use another year. 

Give this a try. You may wish to 
start with a less complex subject. Bio- 
logical subject matter for which flannel- 
graphs can be made, however, is avail- 
able in unlimited amounts. 


Errors are discovered at a glance from any vantage point in the classroom. 
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THIS TUBING 
CAN SAVE YOU 


MONEY 


This special CorNiING® flint glass 
tubing and rod give you ease of 
forming, strength, and topflight trans- 
parency. They are priced up to 50% 
lower than PyrREx® tubing and rod. 
They are available immediately. 

We developed CorNiING brand 
0088 flint glass just for the making 
of low-temperature-service tubing 
and rod. In uses near room tempera- 
ture, it resists chemicals almost as 
well as Pyrex brand glasses. 

A statistical profile: coefficient of 
expansion, 92 x 10-*; softening point, 
700°C.; annealing point, 521°C.; 
strain point, 480°C. 

We put this glass into apparatus 
tubing with outer diameters which 
range from 3 to 51 mm, in capillary 
and barometer tubing with inner di- 
ameters from 0.5 to 4 mm, and in 
rod with diameters from 3 to 12 mm. 
All are furnished in 48-inch lengths. 

You can get any type in any quan- 
tity, quickly. For information on our 
entire tubing and rod line, write for 
Bulletin TBG-88. 


") 


CORNING GLASS WORKS 


7710 Crystal St., Corning, N. Y. 
CORNING MEANS RESEARCH IN GLASS 





23 





SWIM 


You might use your authority to make rest- 
less young junior science students sit through 
a 15-minute dissertation on Archimedes’ prin- 
ciple—but can you make these action-minded 
youngsters learn and like it? 

It’s much easier to use your Sheldon Junior 
Science facilities to provide these students with 
apparatus and a place to work so they can 
prove these science principles to themselves. 
And as far as teaching results are concerned— 
you might have to speak twice to make your 
pupils stop working. 

Such teaching achievement is typical in the 
Sheldon Junior Science room. Here student 






tu. WU EQUIPMENT COMPANY, MUSKEGON, MICHIGAN 


designed for student participation 






















“EDUCATIONALLY CORRECT” 


JUNIOR SCHOOL FACILITIES 


participation is basic. Demonstrations and ap- 
paratus are stored at point of use in the class- 
room—mounted on swiveled panels in cases— 
and they’re always ready for use. Lab stations, 
services, supplies, and materials are provided 
for every pupil. The teacher guides and in- 
structs: the students do the work as a learning 
experience. 

Ask your Sheldon representative for infor- 
mation on these Junior Science Facilities. He 
can supply you with the new Sheldon science 
catalog and the new 38-page guide to the use 
of apparatus panels. Or write Muskegon for 
complete information. 
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for the teacher who wants to excel 















The teacher who wants to excel 
will find unequalled facilities for 
achievement in the Sheldon Junior 
Science Room. 

This typical floor plan suggests 
LIGHT a few of them. Note the eight 
major areas of science study. 
These encompass virtually the 
complete curriculum. Each area 
is furnished with the tools and ma- 
terials of science for use by teach- 
er and students. 

Sheldon planning provides com- 
plete freedom for the teacher in 
moving about the room—to guide, 
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LIVING THINGS 


to supervise, to refer to demonstra- 
tions in various areas to show re- 
lationships of science principles. 
New opportunities for more effec- 
tive teaching appear every day. 
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NEW EI auiae 


eeT)- ° . ” 
jo nandhewented Dial in Your Climate”’ for plant and 
apparatus (v animal projects with the CLIMATARIUM 








This new 40-page guide 
illustrates and describes 
panel-mounted apparatus 
available for Junior 
Science. Also contains 
suggestions on preparing 
panels, mounting, etc. 
Write for your free copy, 
or ask your Sheldon 
representative. 


You and your students can control and observe the growing 
processes of Nature at any time of year—day and night—with the 
Sheldon Climatarium. The automatic timer and thermostat regu- 
late heat and light so you can leave plants and other specimens 
safely unattended for days at a time. Humidity and air supply are 
easily controlled. Stainless steel construction, plate glass sliding 
doors, removable soil pans. Write for new brochure. 


eu. WM EQUIPMENT COMPANY, MUSKEGON, MICHIGAN 














































































































































































































































































































IPPLE tanks have been used in 
the past to demonstrate interfer- 
ence patterns of transverse waves. 
Usually the experiments have involved 
the interference pattern generated by 
two-point sources, or the effect of vari- 
ous barrier shapes on a straight wave. 
Most of the experiments to date illus- 
trate two-dimensional patterns, that is 
to say, interference in a plane so that 
the explanation of the observed phe- 
nomena is related to the solution of a 
plane geometry problem. 


Standing Waves 


A simple arrangement has been 
devised to illustrate the interference 
between two straight wave trains. The 
advantage of this arrangement is that 
the formation of standing waves may be 
explained, and that the application of 
wave interference to measurement of 
distances may be illustrated. The prin- 
ciple of the experiment is analogous to 
that of the optical interferometer. 
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By MARTIN ANNIS, JOHN WALTERS, and EDWIN C. WILLIAMS, JR. 


American Science and Engineering, Incorporated, Cambridge, Massachusetts 


When two sources of straight waves 
of the same frequency face each other, 
a system of standing waves is set up 
composed of alternate regions of con- 
structive and destructive interference. 
In the constructive regions, maximum 
displacement occurs; in the destructive 
regions or nodes, there is zero dis- 
turbance. Measurement of distance by 
interference is based on the fact that if 
one source is moved relative to the 
other source, a shift in the standing 
wave pattern takes place. The entire 
pattern shifts in the same direction as 
the source moves. 

In order to perform an experiment 
illustrating the interference between 
two plane waves, it is necessary to have 
two straight wave generators operating 
at the same frequency. In principle, it 


is possible to adjust one of two inde- 
pendent straight wave generators so 
that it operates at exactly the same fre- 
quency as the other generator. In order 
to do this, the frequency of one gen- 
erator is varied until a stationary stand- 
ing wave pattern appears in the tank. 
The existence of these standing waves 
indicates that the two generators are 
operating at the same frequency. It is 
also necessary that it be possible to 
move one of the two straight wave 
generators, when needed. 

The apparatus we have developed 
consists of two “slave” ripple bar 
drivers facing each other and run off 
the same “master” continuous rotary 
switch. The “master” switch emits two 
electrical signals of the same frequency 
and of any desired phase relationship. 
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In the present experiment, the two sig- 
nals are placed in phase. The arrange- 
ment ensures that the two ripple sources 
are locked to the same frequency. The 
“slave” systems are based on the attrac- 
tion between a permanent magnet and 
a small solenoid. Figure 1 shows the 
setup in operation with the standing 
wave pattern evident. The distance be- 
tween successive bright “fringes” 
(maximum up and down disturbance ) 
is one-half wave length. 

Figure 2(a) is a close-up showing 
two fixed markers defining the initial 
positions of two successive fringes. A 
third marker is placed at the shadow of 
the front edge of the right hand ripple 
bar. We are actually looking at the pro- 
jected shadows of both the disturbances 
and the ripple bar. 

Figure 2(b) shows a situation after 
the right-hand source has been moved a 
short distance toward the left-hand 
source. Figure 2(c) shows a situation 
after the source has been moved until 
the fringes have shifted one complete 
space. Notice that the source has moved 
twice as far as the fringe. In general, 
by counting the number of fringes 
which pass any fixed marker as the 
source is moved, we can calculate the 
distance the source has moved. Spe- 
cifically, if the number of fringes which 
pass a fixed point is n, then the source 
has moved n times the wave length of 
the traveling waves. 

The easiest way to explain the shift 
qualitatively is to point out that if two 
ripplers are set in motion, locked in as 
to both frequency and phase (up at 
same time, down at same time), then 
there will always be a region of maxi- 
mum disturbance halfway between 
them, since crests (or troughs) sent out 
at the same time will reach the halfway 
mark at the same time. This means that 
as one rippler is pushed toward the 
other, the central region will shift also, 
and its shift will always be one-half the 
displacement of the rippler. This can 
be shown more graphically by marking 
off 20 cm, say, and showing that the 
halfway mark is 10 cm. If the distance 
is then made 19 cm, the halfway mark 
is now 9.5 cm. A one-cm change in 
total distance has resulted in a 0.5-cm 
shift in the center point. 

If a more rigorous approach to the 
problem is desired, it can be made via 
the equation for displacement of a 
medium at a distance, x, from a straight 
bar generator producing simple har- 
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monic waves. If D is the water displace- 
ment due to a traveling straight wave! 
produced by a single rippler bar, then: 


D= Asin 2nf (t——), 


where 


Ais the amplitude of the displace- 
ment, 

f is the frequency of oscillation from 
the straight bar, 

t is the time measured from a se- 
lected zero time, 

x is the distance from the bar, and 

vis the velocity of the wave (i.e., the 
velocity of, say, a trough along the 
surface of the water). 


The wave length, A, of this wave that 





1 Traveling waves in water are not sine waves. To 
a good approximation, however, the phenomenon 
may be analyzed assuming the shape of the water 
wave to be that of a sine wave. 





is the distance between successive 
peaks is defined as: 


A=> 


When two identical generators are 
facing each other at a distance, L, as 
shown in Figure 3, the total displace- 
ment at a point, P, can be written as the 
sum of two displacements, D, and Dsz. 
D,, the displacement due to the left- 
hand bar, is: 


D, = Asin 2nf (t——). 


If the right-hand bar is moving with the 
same amplitude and frequency, then 
the displacement due to it is: 


De = A sin 2ef (t — ac 


The resultant displacement at any 
point, x, is the sum of D, and Dbz. 


FIGURE 1. General view of apparatus. 











































Dispensing tube All-New 


in body instead 
of inclosure... 


| palgone 


Wash 
Bottles 


: | 7 New Lower Prices 


Leakproof 


closure 





New! 


Dispensing This completely new concept, ideal for 
Wel EN ES school laboratory use, makes wash bot- 
in flu ds f tles easier to cap and uncap, easier to fill, 
easier to dispense from. Safer for stu- 
dents, too, because they’re proof against 
acids and alkalis and never leak a drop. 
Another step in Nalge’s continuing pro- 
gram of product improvement through 
plastics research. 125, 250, 500 and 1000 
ml., all with standard closures. Ask your 


N ; : laboratory supply dealer. 
eWwW Mo | 5 3 Write Dept. 2310 for Catalog Sheet N-15 


Easier 
to 
lel 0 [-1-74e 


'* THE NALGE CO.,, INC. 


ROCHESTER 2, NEW YORK 


The Quality Standard of Plastic Laboratory Ware 





Thus: 


D, + D, = Asin 2xf (t—~) 


+ Asin 2nf (¢———*). 
By identities with which the secondary 
school trigonometry student is ac- 
quainted, the right-hand side of the last 
equation can be written as: 
Displacement, 


‘ L 
D, + D, = Asin 2zf ak, 2, 


L 
- cos 2nf (— — +=). 


This is the expression for standing 
waves. That is to say, for particular 
values of x, this expression indicates 
zero displacement, i.e., nodes. Students 
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FIGURE 3. Diagram illustrating definition of terms. 
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can be encouraged to notice that the 
condition for nodes to exist is that the 
right-hand side be zero for all values 
of the time, ¢t. This condition exists 
when 
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is equal to zero. It can be shown that 
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when 
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where A, the wave length, is 

v 

+ 
The effect of relative phase on the 
interference pattern may also be dem- 
onstrated if, as is true for the equip- 
ment shown in Figure 1, the phase of 
one of the straight wave generators may 
be changed with respect to the other. 
Thus, as the phase of, say, the left- 
hand source is shifted by 360° with 
respect to the right-hand source by 
utilizing the “master” switch, then the 
fringe pattern is observed to shift by 
exactly one-half wave length (the dis- 

tance between two adjacent fringes). 


etc., 


FIGURE 2. Sequence of pictures (a, b, and c) illustrating motion of fringes with respect to fixed markers 
as right-hand source is moved toward the left-hand source shows the displacement caused. 
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and save on cost of replacements. 


CHECK THESE LIST PRICES: 


100 ml 


Available only through Labor- 
atory Supply Dealers. 
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By RICHARD I. MILLER 





Associate Director, Project on Instruction Program of the Public Schools, National Education Association, 
Washington, D. C. 


ODAY American education is fo- 

cusing on the nature of knowledge 
and ways of knowing to an extent un- 
precedented in our history. Although 
important work has preceded today’s 
surge of interest and development,’ at 
least three factors have added a sense 
of urgency nonexistent in the past: 

1. The so-called “explosion of 
knowledge” is nothing new. Certainly 
it was of concern to educators at the 
turn of the twentieth century, but the 
differences today reside in the accel- 
erating rate of change and the increas- 
ing complexity of knowledge itself. 
For example, compare the automobile 
in the early 1900’s with today’s model. 
Joseph J. Schwab, University of Chi- 
cago, Illinois, and J. Robert Oppen- 
heimer of the Institute for Advanced 
Study at Princeton, New Jersey, have 
both estimated that the revisionary 
cycle for science now is about every 
fifteen years. 

2. The demand for quality educa- 
tion has been part of the great reap- 
praisal in American education, which 
started shortly after the end of the 
Second World War and has since in- 
creased in depth and scope. 

3. The cold war has accentuated, 
sharpened, and added a sense of ur- 
gency to this reappraisal—not only in 
education but in all walks of life. 

It is in this setting that the National 
Education Association Project on In- 

1 John Dewey, Charles Judd, Boyd Bode, William 


Brownell, Jean Piaget, Barbel Inhelder, and Jerome 
Bruner have made notable contributions in this area. 
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struction sponsored the Disciplines 
Seminar on June 15-17, 1961, at 
Washington, D. C. Over 90 distin- 
guished scholars in various disciplines, 
scholars in education, and teachers 
examined the fundamental ideas 
and/or methods of inquiry from se- 
lected fields of study that should be in 
the mainstream of the instructional 
program of the public schools, and ex- 
plored frontier thinking and research 
in the nature of knowledge and ways 
of knowing. 

In addition to two general presenta- 
tions on learning knowledge and ways 
of knowing, included were those in Art, 
English, Language, Music, Philosophy 
and Religion, Biology, Chemistry, 
Mathematics, Physics, Anthropology, 
Communications, Economics, Geogra- 
phy, History, Political Science, and 
Psychology. A brief summary of the re- 
ports on biology, chemistry, mathe- 
matics, and physics follows: ” 

Dr. Joseph J. Schwab made seven 
recommendations for a biology pro- 
gram in the elementary or secondary 
school as follows: 


1. That students learn about the 
development, health, and disease of 
their own bodies, not only for the sake 
of their comfort and the best use of 
those bodies but also to quiet the anx- 
ieties growing out of ignorance of the 
facts of growth and development; 





2 These summaries are drawn from a report of the 


Disciplines Seminar prepared by Mrs. Dorsey Bayn- 
ham, Educational Writer (Washington, D. C.) for 
the Project on Instruction. 





2. That genetics and evolution be 
taught because of its contribution to 
an understanding of man in relation to 
all other organisms and in relation to 
the world, and because of what it has 
to say about class and kind; 

3. That a substantial amount of 
ecology be taught for knowledge of the 
interrelations of plants, animals, and 
men to one another and to their envi- 
ronment and because of its relevance 
to political and economic problems; 

4. That a touch of biochemistry be 
taught because of its contribution to a 
view of the perennial connection be- 
tween life and non-life; 

5. That a touch, also, of biopsychol- 
ogy be taught to give students some 
idea of the world of competing au- 
thorities, and especially in this in- 
stance, to balance viewpoints which see 
all behavior as environmentally deter- 
mined; 

6. That something of old-fashioned, 
systematic zoology and biology be 
taught, primarily to indicate how use- 
ful, but how arbitrary, questionable, 
and merely convenient, it is to place 
all things into systems; 

7. Finally, that each of the forego- 
ing be taught within the framework, 
the narrative, of the inquiry which pro- 
duced it. 

Dr. Alfred B. Garrett, Chairman of 
the Department of Chemistry, The 
Ohio State University, Columbus, said 
science can and should serve these pur- 
poses: (1) To interpret the universe; 
(2) To provide awareness of the dy- 
namic, continually evolving character 
of scientific knowledge; (3) To be 
aware of the impact of scientific de- 
velopments upon other areas; (4) To 
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instill the habit of challenging hy- 
potheses in any area of life; and (5) 
To provide some understanding of the 
creative process through the historical 
approach by use of simple case studies. 

Turning to his field, chemistry, Dr. 
Garrett suggested two specific goals. 
The study of chemistry, he said should 
provide knowledge of both the organic 
and the inorganic world. It should out- 
line the evolutionary processes (chem- 
ical, physical, and nuclear) that have 
progressively altered the world over the 
several million years of its existence. 
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STUDENTS 


Here’s why 


This includes not only terrestrial but 
also astrochemistry. 

These objectives are a large order, 
and certainly an exciting one. But with 
the simple fundamental principles that 
can be taught in a first course in chem- 
istry, students by the end of the course 
should be able to predict what is hap- 
pening in the star at the farthest edge 
of the universe. 

Dr. G. Baley Price, Executive Secre- 
tary of the Conference Board of the 
Mathematical Sciences of the Ameri- 
can Association for the Advancement 





MORE TIME DEVOTED TO EXPERIMENTS 


All apparatus and chemicals are available to the student at his own desk, cutting 
movement about the laboratory to a minimum and enabling the student to devote 


more time to actual experimentation. 


LEARN BETTER TECHNIQUES 


Semi-micro methods help train students to be neat and accurate. They learn more 
precise techniques and become better observers because the material is close at 


hand and work is done alone in most instances. 


SAFER WORK CONDITIONS 
The use of smaller amounts of reagents provides a greater factor of physical safety 


where explosive reactions occur, or where obnoxious gases are generated. 
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teaching efforts and helping individual students. 
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of Science, outlined for the Seminar 
two guiding principles. The first says 
that students can learn an abstract sub- 
ject like mathematics at a very early 
age. This fact has been demonstrated 
in programs which taught the most 
basic geometry to first-grade students 
and by another program which taught 
certain fundamentals of symbolic logic 
to fourth- and fifth-grade students. The 
major significance of this principle is 
that it allows extreme flexibility. Math- 
ematics curriculum, apparently, can be 
constructed on many other bases than 
simply student age. 

The second guiding principle is to 
the effect that American mathemati- 
cians have not abandoned the classic 
goal of providing a general education 
for the great mass of students, despite 
some belief to the contrary. New and 
different mathematics subjects are, in- 
deed, showing up in school programs 
but, according to Dr. Price, they are 
being introduced in accordance with 
the concept of providing a general edu- 
cation, designed to equip students for 
modern life. This means that: (1) In 
the welter of possible mathematics 
courses, it will be necessary to make 
choices; some topics will be discarded, 
others will be added; (2) It is neces- 
sary also to teach high school mathe- 
atics so that the students gain a far 
deeper understanding of the subject 
than they have in the past. 

Few of this country’s approximately 
10,000 physics teachers have been pre- 
pared with a.major in physics, accord- 
ing to Dr. Gilbert C. Finlay, Professor 
of Education at the University of IIli- 
nois, Urbana, who has been associ- 
ated closely with the Physical Science 
Study Committee. Many of these teach- 
ers have had only a year or a little 
longer of college physics courses. In- 
deed, many of them have been con- 
verted from teaching other subjects and 
even in the day-by-day training gained 
through teaching itself, they have been 
limited to the physics available in text- 
books, films, and laboratory materials. 
Furthermore, the demand for graduates 
with a major in physics in other, 
higher-paying fields than teaching will 
probably hold the teacher supply to 
what it is for the foreseeable future. 

The competition has resulted also in 
limiting the number to a relatively few 
who are in a position to give leader- 
ship to the development of new pro- 
grams and who are actively interested 
in the teaching of physics. But into this 
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NEW AO SPENCER SIXTY... 


MAKES ALL OTHER TEACHING MICROSCOPES OUTDATED! 


This remarkable teaching microscope by American Optical 
is all new from base to eyepiece . .. designed to help you 
teach more effectively and more creatively with the micro- 
scope than ever before. Yet this years-ahead microscope 


is priced with the lowest student types. Turn the page to 
learn why the AO Spencer Sixty makes all other teaching 
microscopes outdated; and why it is your best buy today 
for real value and economy! 











HERE’S WHY 


THE AO SPENCER 


IS YOUR BEST BUY 
IN TEACHING 
MICROSCOPES 


The AO Spencer is full-sized, beautifully styled and made 
to take years of hard student use. It requires no lubrication 
and a minimum of periodic maintenance... you spend all 
your time teaching, not fussing with balky microscopes. So 
superior is the overall performance, that it gladly invites all 
comparisons ... safely challenges all claims to superiority 
from any other teaching microscope offered at similar prices. 
Focusing Nosepiece: A revolutionary concept! You focus 
the nosepiece and the objectives to the specimen. What 
could be more sensible? It’s the smallest, lightest, most easily 
moved part of the instrument. There's no rack and pinion to 
wear or bind... . to require cleaning and relubrication. Nose- 
piece is spring-loaded to prevent slide breakage. 
iy In-stage Condenser: Every AO Spencer Sixty is supplied 
with a condenser as standard equipment to assure the 
finest over-all optical performance provided by its superior 
optical system. Where ordinary student-type microscopes have 


merely an aperture below the stage, the AO Spencer Sixty has 


a permanently locked-in condenser...at no extra Cost. 


b In-base Illuminator: Illuminator is integral part of base 
...plugs into any standard outlet. Your students simply 
push a button to get perfect illumination every time. Mirror 
is optionally available. 
4 | Co-axial Coarse and Fine Adjustments: You focus the 
nosepiece with separate co-axial coarse and fine adjust- 
ment knobs. Your students don’t grope blindly up and down 
microscope arm for widely separated knobs. 
And there’s much more! For instance, the body is inclined for 
your students’ viewing comfort; eyepiece has a convenient 
pointer as standard, at no extra cost; large base acts as a bumper 
to protect stage, objectives and nosepiece from striking verti- 
cal surfaces; epoxy finish will keep your microscopes looking 
like new for years and years. 
Get the full story on the first a// mew teaching microscope to 
be introduced in more than 30 years. Write for full-color, 12 


page brochure. 
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leadership void has stepped a group of 
physicists who, working with high 
school teachers, have set themselves 
the task of formulating a structure of 
physics that would be manageable 
within a year and that would concen- 
trate on the unifying ideas and type of 
inquiry that led to those ideas. 

Some scicntists believe that science 
teaching has been characterized by an 
anti-scientific approach. Ideas have 
been presented as assertions and 
demonstrated by illustrative applica- 
tion. The choice of ideas, in itself, has 
been open to question, particularly in 
light of recent scientific development. 

The new approach, consistent with 
the viewpoint of contemporary physi- 
cists, stresses the idea that scientific 
conclusions are tentative, often fallible; 
new materials, ranging from textbooks 
to films and laboratory equipment, em- 
phasize the argument that leads to 
fundamental ideas. 

Finding ways to make laboratory 
work fit the investigative requirements 
of the field, rather than to be used 
merely to confirm already stated ideas, 
has been a particular concern of the 
physics projects. The laboratory, it is 
believed, should be a primary learning 
resource to which textbook, film, and 
lecture are subordinate. 

The Chairman of the Seminar, Dr. 
Ralph W. Tyler, Director of the Center 
for Advanced Study in the Behavioral 
Sciences, Stanford, California, opened 
the Seminar with this explanation of 
the expectations hoped for: “It is 
not to answer . . . in detail what are 
these things to be taught, but more gen- 
erally to get a correlation about what 
kinds of things are to be taught, what 
is the nature of these fields, and what 
are we to look for as new instructional 
materials come out, new texts, new 
teacher guides. . . . We are interested 
in getting ideas on the record and in 
having these ideas examined and 
criticized where members feel they 
should be criticized as a basis for guide- 
lines, to help teachers and schools in 
the better development of their educa- 
tional programs.” 

And Dr. George Gerbner, Professor 
of Communications at the University 
of Illinois, Urbana, closed the Seminar 
with this observation: “The faults and 
failures we have noted in teaching and 
teachers are, to a large extent, the 
faults and failures of the disciplines, 
themselves.” 
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A general appreciation of science is vital 
to the cultural development of our young 
people in this new era. Atomic energy, 
space exploration and other technological 
by-products of the research laboratory 
are the natural heritage of today’s 
young citizens who must be well 
informed to control and use them 

wisely tomorrow. Science For Tomorrow 
films bring together unexcelled scientific 
reporting, imaginative and dramatic 
presentation and philosophical 
structure compatible with the 

public school situatiqn. 
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Study of High School Physics Achievement 


By WARREN L. HIPSHER 


Assistant Professor of Education, The University of Tulsa, Tulsa, Oklahoma 


HIS investigation’ was made in 
Will Rogers High School, Tulsa, 
Oklahoma during the school years 
1957-58 and 1958-59. It was designed 
to compare the relative effectiveness of 
the traditional high school physics cur- 





1 This investigation was completed under the 
direction of Marlow A. Markert in partial fulfillment 
of the Doctor’s Degree in Education at the Uni- 
versity of Tulsa, Tulsa, Oklahoma. June 1960. 


riculum and the physics curriculum de- 
veloped by the Physical Science Study 
Committee.” 

The population sample included 208 
male seniors, who completed the course 
in high school physics during this two- 
year period. Ninety-nine male students 





2 First Annual Report of the Physical Science 
Study Committee. The Committee, 164 Main Street, 
Watertown 72, Massachusetts. 1958. 


The teacher, Harold B. McCord (left), instructs two students in the experimental group. 
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were designated as the control group, 
for whom complete test data were avail- 
able and who were taught high school 
physics at Will Rogers High School 
during the 1957-58 school year using 
the traditional physics curriculum. The 
experimental group included 109 male 
students for whom complete test data 
were available and who were taught 
high school physics at Will Rogers High 
School during the 1958-59 school year 
using the physics curriculum developed 
by the Physical Science Study Com- 
mittee. Since the control group included 
only 12 female students and the experi- 
mental group included only 20 female 
students, a decision was made to delete 
the test data for all female students in 
the two groups so that individual dif- 
ferences due to sex would not effect the 
findings of the study. A comparison of 
the two curricula for females seemed 
impracticable. No female students were 
included in the statistical analysis made 
in this investigation. 

The statistical technique utilized in 
this investigation was the analysis of 
covariance. The following hypothesis 
was tested: there is no difference in the 
mean achievement of the control and 
the experimental groups in their re- 
sponse to the criterion, the Cooperative 
Physics Test, when the variables of 
scholastic aptitude, prior achievement 
in natural science, physical science apti- 
tude, and socio-economic status are sta- 
tistically controlled. The analysis of 
covariance made it possible to deter- 
mine if students taught using the experi- 
mental curriculum did significantly bet- 
ter on their response to the criterion 
than students taught by the use of the 
traditional curriculum. Simultaneously, 
this provided for the control of indi- 
vidual differences that influence or are 
thought to influence the achievement of 
the students in the two groups. 

Final achievement in high school 
physics was measured by Form Z of the 
Cooperative Physics Test. Four vari- 
ables were statistically controlled: scho- 
lastic aptitude, prior achievement in 
natural science, physical science apti- 
tude, and socio-economic status. These 
variables were measured respectively 
by: the Gamma Form of the Otis 
Quick-Scoring Mental Ability Test, 
Form YZ of the General Achievement 
Test in Natural Science, the Engineer- 
ing and Physical Science Aptitude Test, 
and the North Hatt Scale. Both groups 
were taught by the same teacher, in the 
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same classroom, for the same length of 
time, and in comparable sized classes. 
The one variable present in both situa- 
tions, the effects of which were under 
consideration in this investigation, was 
the curriculum used to teach high 
school physics. 

The null hypothesis was rejected. 
The observed differences, in Coopera- 
tive Physics Test scores between the 
control and the experimental groups 
with the independent variables held 
constant, were significant at the .01 
level of confidence. 

The criterion means were adjusted 
and the control group mean exceeded 
the experimental group mean _ by 
9.5356. The 95 per cent confidence 
limits of the differences were 6.1618 
and 12.9174. It was concluded that 
the control group mean probably ex- 
ceeded that of the experimental group 
by at least 6 points which is equal to 
one-half the standard deviation of either 
group. Thus students, taught physics 
using the traditional high school 
physics curriculum, performed sig- 
nificantly better on the Cooperative 
Physics Test than students taught high 
school physics using the curriculum de- 
veloped by the Physical Science Study 
Committee; i.e., when scholastic apti- 
tude, prior achievement in natural 
science, physical science aptitude, and 
socio-economic status are statistically 
controlled and the variables of the 
teacher, physical plant, class time, and 
class size are held constant for both 
groups in the study. 

The criterion used in this study is 
acknowledged to be designed for the 
purpose of measuring achievement in 
physics when a traditional physics cur- 
riculum has been in use. The basic 
selection of the material for the Co- 
operative Physics Test was based upon 
syllabi of the College Board Entrance 
Examination Committee and the New 
York Board of Regents’ Examination.* 
Form Z, the latest revision of the Co- 
operative Physics Test is a traditionally 
oriented test. As a result of the choice 
of this particular criterion, the students 
in the control group may have had an 
advantage over the students in the ex- 
perimental group. If such an advantage 
did exist because of the selection of 
this particular criterion, then the re- 
sults of this investigation would be 





% Oscar K. Buros. The Nineteen Forty Mental 
Measurements Yearbook. Braunworth and Company, 
Inc., Bridgeport, Connecticut. 1941. 
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The experimental group working over a two-year period included senior students of both sexes. 


biased in favor of the control group 
to the extent that such an advantage 
existed between the two. 

Most colleges and universities were 
and are oriented toward traditional 
physics in their introductory course in 
college physics. Thus the preparation 
of high school graduates to succeed in 
a traditional physics curriculum at the 
college level might be one of the expec- 
tations and requirements for any high 
school physics program. 

The results of this study raise the 
question concerning the effectiveness 
of the Physical Science Study Commit- 


tee curriculum in preparing students for 
traditionally oriented courses in college 
physics. The outcome of this study in 
Will Rogers High School suggests the 
desirability of local studies in other 
schools adopting the new curriculum. 

If other studies obtain results similar 
to those of this investigation, the ori- 
entation of college physics departments 
to the objectives of the new course 
seems to be needed. Otherwise the pro- 
gram may fail, regardless of the virtues 
of the new program, because high 
school graduates may not meet the ex- 
pectations of college physics teachers. 


Test of Homogeneity of Means of Control and Experimental Groups 

















Residuals 
Source of <i 
Variation Degrees of Sum of Mean 
Freedom Squares Square 
Total 203 19,605.8350 
Within subgroups 202 15,336.3417 75.9224 
Difference 1 4,269.4933 4,269.4933 





F; 202 = 56.2349 
With 1 and 202 degrees of freedom F, 9;, = 6.76 


F, > Foon 
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Ten minutes spent with any of these three UNITRON Student Microscopes will 
tell you more than we could say in ten thousand words. That’s why we'd like 
to invite you to try one — or all three — for ten days .. . FREE. The only thing 
you have to invest is the next 5 minutes... to find out what's in store for you 
in top-notch performance and added advantages. 


WHAT'S THE At first glance, the printed 
DIFFERENCE? ‘SP¢ccifications on all student 

microscopes look the same. 
You might well ask ‘“‘What’s the difference — 
if any?” Here are the facts. 

Even many of the largest manufacturers 
feel that optical and mechanical short cuts 
are quite acceptable in microscopes designed 
for the school or college laboratory. There- 
fore, they design their microscopes with 
lower-resolution objectives, without con- 
densers, and often simplify mechanical con- 
struction. In contrast, UNITRON Student 
Models MUS, MSA, and MLEB are de- 
signed to give regular, professional performance, 
with no compromise in image quality. 


THE LAWS OF OPTICS HOLD . 
ning student, 
FOR STUDENT MODELS TOO any enlarged 


image seen through the microscope will 
appear exciting. But isn’t it just as important 
to see a correct image? A true picture? 
Magnification without resolution is empty 
... the image appears blurred and details 
are fringed with diffraction lines in much 
the same way as a faulty TV picture. That’s 
why UNITRON doesn’t offer a ‘student 
series’ of objectives which, though named to 
imply “‘achromatic’’, still let color and aber- 
rations in through the back door. All 
UNITRON Student Microscopes are 
equipped with the same professional-type 
objectives supplied on our more expensive 
medical models. Because our high-dry 
40X objectives and condensers each have a 
numerical aperture of 0.65, the student can 
enjoy the same quality image at 400X or 
600X that the medical student sees through 
his more expensive instrument. 


WHY A CONDENSER? 1 microscopes using 


‘student series’ objec- 
tives, the omission of a condenser may not 
be too serious, because there is really no high 
numerical aperture, or resolving power, to be 
realized. But all UNITRON Student Micro- 
scopes have a 0.65 N.A. condenser to utilize the 
high resolution of our professional quality ob- 
jectives. We also provide an adjustable iris 
diaphragm (not merely a disc diaphragm) 
to control light reaching the condenser. All 
these extras work hand in hand with 
UNITRON’s anti-reflection coated optics 
to produce an image of optimum contrast 
and clarity. 


WHAT STAND =‘ Leachers and _—— ee 

? Casy operation, urabllity 
DQ VOU TAKE: and adaptability. And that’s 
just what UNITRON Student Microscope 
Stands are designed to give. Positive and 
smooth coarse focusing is by a diagonal-cut 
rack and pinion. A simple counter-twist of 
the knobs gives easy tension adjustment to 
meet any preference. A separate and inde- 
pendent fine focus with full range of travel 
has a precision micrometer screw to assure 
sharp images. 

Now — about the microscope stage. For 
precise movement of the specimen at 400X 
and = yen UNITRON offers a quick, easy 
way of attaching a reasonably priced me- 
chanical stage. (Some manufacturers offer 
this feature— but only on their higher 
priced models.) All UNITRON Student 
Microscopes have stages pre-drilled and 
tapped to permit future addition of a precise, 
but inexpensive ($14.75) mechanical stage. 
The large stage of Models MUS and MSA 
also acts as a bumper, projecting be- 
yond the objectives and nosepiece to prevent 
accidental damage. 


For a_ begin- 


SOMETHING NEW All UNITRON Student 
HAS BEEN ADDED. Microscopes now have 

built-in focusing stops 
that prevent accidental contact between the 
objective and specimen slide. This reduces 
repair costs for objectives and prevents slide 
breakage. Without the stop, it is easy for 
beginning students ¢o pass through the critical 
point of focus, not even realize it, and ram 
the objective into the slide. The new stop 
also saves time and temper by automatically 
placing the image in approximate focus. 
Student guesswork is eliminated. 


Student microscopes are 
FIELD EYEPIECE often chosen with at least 
two eyepieces, usually the 
Huygens type ... a 5X for its large area of 
view, and a 10X for the magnification needed 
for critical observations. Now, our new 
coated 10X Wide Field eyepiece combines 
both these features in one eyepiece — a large 
field and the desirable 10X magnification. Teach- 
ers will like it: one eyepiece is more con- 
venient than two. There’s no chance for 
the extra one to become lost or damaged. 
And, it’s slightly easier to use the Wide 
Field eyepiece because of its longer eye 
relief — you don’t have to get your eye so 
close to the lens. Model MUS is now regu- 
larly supplied with this new eyepiece, but it’s 
optional on Models MSA and MLEB, too. 


NEW 10X WIDE 


ATTACHABLE SUBSTAGE A snap-fit illuminator 
ILLUMINATOR. that attaches by means 

of the regular mirror 
mount, this new accessory eliminates any 
need for mirror adjustments or an outside 
light source. Even when the microscope is 
moved or inclined, the illuminator stays in 
alignment. It combines correct light in- 
tensity with convenience. Operates on 
regular 110-115V. current. The housing is 
rotatable 180° to give a choice of two types 
of illumination: bull’s eye condenser for 
concentrated light or plane condenser for 
diffuse lighting. Built-in blue filters give 
daylight quality. Cost? — only $10 as an 
accessory (less an allowance for the regular 
mirror if you don’t need it.) 


MEETS €.C.S.S.0. UNITRON Student 
REQUIREMENTS... Microscopes more than 
AND MORE. meet the general re- 
uirements outlined in 
the Council of Chief State School Officers Purchase 
Guide. Our microscopes are available with 
either three or two objectives. Models with 
two objectives are supplied with a triple 
revolving nosepiece (with removable plug 
in the extra aperture) so that you can add 
another objective when you want it, without 
the extra expense of changing nosepieces. 


CAN YOU AFFORD Check some of the prices 
NOT TO BUY? listed in other suppliers’ 

ads and_ literature... 
then look at ours. UNITRON saves you real 
money. And, if you’re in the market for 
several instruments, new quantity discounts 
make our prices even lower... 10% for 
5 to 10 and even higher discounts on larger 
quantities! 


WHY NOT If you are planning to buy 
TRY ONE? microscopes, now or for your 

next budget, please accept our 
invitation to try one, or all three, UNITRON 
Student Models in your own laboratory, at 
our expense. Let UNITRON prove itself 
to you before you decide. 








*Free delivery to your school. Plastic dustcover, fitted wood case with handle and lock, are all included in prices shown. 
For information on other microscopes and accessories, send for free catalog — see coupon. 
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At Bell Telephone Laboratories, mathematician Sidney Darlington 
has contributed notably in developing the art of circuit analysis. 


IT HAPPENS IN THE MIND... 





... Jt as essentially a thing of the mind for it works through concepts, symbols and 
relationships ... it helps man to analyze and synthesize the complex phenomena of the 
unwerse and himself... it works in many ways to advance electrical communications: 


IT IS CALLED MATHEMATICS 


At Bell Telephone Laboratories mathe- 
matics works powerfully to solve problems 
involving complex data. For example, engi- 
neers must design and synthesize complex 
systems to process specific signals in precisely 
controlled ways. At the same time the tech- 
nology provides a wide choice of circuits and 
components. Mathematical circuit analysis 
reveals the circuits which can do the job 
most efficiently and economically. 


Intriguingly, too, the mathematical ap- 
proach leads to basically new knowledge. For 
example, it led to the invention of the electric 
wave filter . . . disclosed a kind of wave trans- 





mission which may some day carry huge 
amounts of information in waveguide systems 
... foretold the feasibility of modern quality 
control...led to a scientific technique for de- 
termining how many circuits must be pro- 
vided for good service without having costly 
equipment lie idle. 


In the continuing creation of new devices, 
technologies and systems, Bell Laboratories 
utilizes whatever serves best—mathematical 
analysis, laboratory experimentation, simula- 
tion with electronic computers. Together 
they assure the economical advancement of 
all Bell System communications services. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Survey of the Science Supervisor 


By PAUL F. PLOUTZ 


Science Coordinator, Livonia Public Schools, Livonia, Michigan 


THE purpose of this study was to 

determine the science supervisor’s 

conditions of employment, status, and 
professional responsibilities. 

Since the science-helping teacher, re- 
source person, coordinator, consultant, 
or supervisor have a basic common 
similarity, that of assisting in the im- 
provement of science education, use of 
the term science supervisor is loosely 
defined so as to include these other 
positions and titles commonly provided. 

This study is based on results ob- 
tained from one hundred supervisors 
of science at four levels, elementary, 
K-12, secondary, and state. Elementary 
supervisors are interpreted as working 
with grades one through eight, K-12 as 
working from kindergarten through 
twelve, secondary supervisors as work- 
ing with grades nine through twelve. 
State science supervisors are employed 
by a state commissioner and serve with 
a state department of public in- 
struction in the school system. 


Purpose and Procedure 


Since the science supervisor is rela- 
tively new to public education, the role 
of the “typical” supervisor is vague 
and undefined. By defining this role 
and formulating recommendations for 
the science supervisor’s part in the im- 
provement of science education, this 
study can serve as a guide at all levels. 

Defining the role of the science 
supervisor in specific terms will enable 
boards of education, administrators, 
superintendents, and principals to see 
how the science supervisor contributes 
to the improvement of science educa- 
tion. Those educators recognizing the 
need, but uncertain as to how to im- 
prove the science program, can be pro- 
vided information necessary to employ 
a science supervisor, and outline con- 
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ditions of employment, authority, and 
major responsibilities to the supervisors 
employed from this survey. 

In selecting supervisors and defining 
their role, the writer has increased re- 
liability of data collected on the basis of 
numerous accepted research methods: 
(1) population based on select groups, 
(2) questionnaire specifically designed 
and prepared to poll supervisors of 
science, (3) supervisors polled at four 
levels, elementary, K-12, secondary, 
and state, (4) supervisors selected from 
thirty-two states with greater repre- 
sentation from regions of dense popu- 
lation, (5) supervisors selected from 
small school districts as well as large 
metropolitan systems, (6) many ques- 
tions relative to function and status to 
provide for wide variation of response, 
(7) sampling and revision of research 
questionnaire by supervisors of science 
prior to distribution, (8) supervisors 
previously identified as to (a) part- or 
full-time, (b) grade level of employ- 
ment, and (9) secured prior permis- 
sion of supervisors to participate in 
study to encourage favorable attitude 
toward careful completion of responses. 


Findings 


Supervisors at all levels report 
spending the greatest amount of their 
time in: (descending order of fre- 
quency mentioned) (1) assisting teach- 
ers in the classroom, (2) providing ma- 
terials, supplies, and information, (3) 
curriculum development, (4) organiz- 
ing with department heads, principals, 
and superintendents, (5) providing in- 
service education, (6) teaching demon- 
stration classes, and (7) administering 
the National Defense Education Act. 

Questionnaire data revealed many 
similarities of conditions of employ- 
ment, status, and responsibility, com- 
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mon to elementary, K-12, secondary, 
and state science supervisors. The fol- 
lowing similarities were reported by the 
majority of supervisors at each of the 
four levels: 


1. Receive operating funds as a part 
of the regular school budget. 

2. Include materials, office, and 
equipment as a part of the ad- 
ministrative organization. 

3. Plan and direct own activities 
freely. 

4. Receive automatic salary advances 
from year to year. 

5. Authorized to organize science 

workshops. 

Organize science workshops, in- 

dependently. 

Work with groups of teachers. 

Work with individual teachers. 

Work with principals. 

Meet on a five-day week schedule. 

Employ part- or full-time secre- 

tarial assistance. 

12. Encourage science teachers to join 
state and national organizations 
related to science. 

13. Assist in details of equipment and 
design in the event of remodeling 
or construction of science class-” 
rooms. 

14. Visit other school systems. 

15. Attend state, regional, or national 
professional meetings. 

16. Influence or advise in instructional 
methods in science teaching. 


an 
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17. Involved in “public reiations” 
functions. 

18. Assist teachers in the selection of 
textbooks. 


19. Set up objectives for science pro- 
grams or individual courses. 

20. Organize materials for instruc- 
tional purposes. 

21. Help determine evaluative methods 
to be employed in the classrooms. 

22. Have “jurisdiction” over more 
than 1000 students. 

23. Work with more than five schools. 

24. Receive a salary above level of 
regular science teachers. 

25. Belong to five or more profes- 
sional organizations. 

26. Require six or more years of 
formal college training. 

27. Require one year of college above 
the Master of Arts or Master of 
Science Degree. 

28. Require the Master’s Degree from 
a college of education. 

29. Require major or minor in either 
science or education, or both, at 
the Bachelor’s Degree level. 

30. Require major or minor in either 
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Brass Case Barometer 

Best quality, temperature compensated 
movement. Open faced, silvered-metal di- 
al. The model shown has inch-and-met- 
ric dial. *%22501&M., $55.00. Standard 
“inch” dial, #2250, $55.00. 


THE 
STANDARD 





OF EXCELLENCE 


IN WEATHER 
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Stewart Hygrometer 
Allows for easy reading with a conven- 
ient revolving humidity table. Brown 
plastic case, 5%’’ x 3%’. Range 40° to 
120° F. Perfect for classroom instruc- 
tion. * 5534, $10.00. 








Windscope* Wind Speed and 

Direction Indicator 

Read both speed and direc- 

tion on a single dial. Self- 

contained transmitter—no 

outside power source 

needed. Receiver mounts 
conveniently indoors up to 2000 ft. from 
transmitter. Outdoor parts corrosion re- 


sistant. «3105, $99.95. 
*Reg. U.S. Pat. Off. 
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WHEN you specify NDEA ap- 
proved Taylor instruments for 
your classroom instruction your 
judgment will never be ques- 
tioned. Known the world over 
since 1851, they have become 
the accepted standard for accu- 
racy, dependability and quality 
workmanship. 


In addition to those items al- 
ready approved by the NDEA, 
there are a wide variety of instru- 
ments that would be extremely 
useful to you if your budget per- 
mits. 


If you do not see here exactly 
what you are looking for, ask 
your local scientific or school 
supply house, or write Taylor 
Instrument Companies, Roches- 
ter, N. Y., or Toronto, Ontario. 








INSTRUMENTS 
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Maximum -Minimum 
Thermometer 

Tells the highest and lowest 
temperatures reached since 
last reset, as well as the 
present temperature. Resets 
by means of magnet sup- 
plied. 1014” gray Tenite 
plastic case with black scale 
and white numerals. Range 
from minus 38° to +120° F. Indispens- 
sable for every weather station and 
every weather watcher. 5458, $12.95. 
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Pocket Type Sling Psychrometer 

Is a convenient and accepted standard. 
Graduations from 20° to 120° in 1° divi- 
sions on two 5” etched tubes. Has pro- 
tective leather case. % 1323, $10.00, spare 
tubes, $3.15. 








“Weatherhawk” Recording Barometer 
Makes 7-day charts of barometric pres- 
sure available for the first time at a budget 
price. Indispensable for demonstrating 
the effects of air pressure on weather. 
Electrically operated. Complete with 
charts and ink, «2316, $49.50. 


“Taylor [nstrumentS MEAN ACCURACY FIRST 


42 


THE SCIENCE TEACHER 


O- 
re 


et 
1s 
rf. 


th 


science or education, or both, at 
the Master’s Degree level. 
31. Earn over $7000. 


Naturally, the science supervisor’s 
role will be determined by the size and 
needs of the school as influenced by the 
objectives of the instructional program. 
Due to differing conditions within 
school systems throughout the United 
States, there is probably no such thing 
as “the model supervisor.” 

Supervisors report that they should 
but are unable to: (descending order 
of frequency reported) 


|. Spend more time in the classroom 

assisting and counseling with teach- 

ers, and less time with administra- 
tive and non-teaching tasks. 

Spend more time reading, preparing 

bulletins, newsletters, providing up- 

to-date sources of information for 
teachers, and improving communi- 
cation between teachers as well as 
administrators and other personnel. 

3. Provide more workshops, demon- 
strations, seminars, conferences, to 
improve the in-service education 
program for teachers. 

4. Spend more time organizing tech- 
niques, teaching units, kits, audio- 
visual materials, into present or 
newly planned science curriculum. 

5. Spend more time providing and 
preparing materials and equipment 
for classroom instruction. 

6. Spend more time organizing and 
conducting educational or scientific 
experimentation and research. 

7. Attend more state, regional, and 
national professional meetings to 


to 


learn of new equipment, techniques, 
trends, and stay up-to-date. 


Supervisors reported that their great- 
est handicaps were (1) being involved 
in too many areas, and too many ad- 
ministrative duties, (2) having a lack 
of sufficient status or authority to prop- 
erly effect change, (3) staying within 
a considerable amount of “line-of- 
authority” and “red tape” rules, (4) 
not being able to stay up-to-date or be 
proficient in all science areas, (5) deal- 
ing with poorly trained teachers and 
negative or indifferent attitude toward 
science by administrators, and (7) no 
clearly defined framework to operate in 
or function and duties vague. 


Recommendations 


Recommendations given by present 
science supervisors to present and 
future elementary, K-12, secondary, 
and state supervisors for the improve- 
ment of science education in the United 
States are: 


1. Develop good working conditions 
with teachers and administrators 
by being patient in effecting 
change, demonstrating leadership 
and not interference, and realizing 
that science is one of the areas 
of the instructional program. 
Prepare yourself well, both in sci- 
ence content and education areas, 
to discuss intelligently, and to as- 
sist and demonstrate ability in all 
of the science areas. 
3. Stay up-to-date by encouraging 
and being active in the local, 
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Godfrey 


for Researchers, 
Teachers, Students 


Godfrey molecular models 
give best representation 
of van der Waals’ and co- 
valent radii—a true pic- 
ture of steric hindrance. 
Models of small ring com- 
pounds and bicyclic com- 









MOLECULAR MODEL KIT 


Plus NEW SUPPLEMENTARY MODELS 





pounds easily made. : 
Show flexibility and resil- NEW prin gp mong Awe we 


ience of actual molecules, elements may be represented in 65 
valence states, using only 26 dif- 
ferent atoms. 


Write for Full Details 
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Indole and 9,11 











~ Linolec acid clusters. 


t,o 


278 N. Goodman Street 


Rochester 3, New York 
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HEATHKIT°CAN MAKE 
YOUR TEACHING 
EASIER — BETTER! 





Educational Computer 


Whether you are setting up a new 
project program or equipping your labs, 
Heathkit can fill your every educational 
electronic need! More than 200 differ- 
ent kits stand ready to make your teach- 
ing easier, better and fit your budget. 
Choose from our Educational kits, Test 
and Lab equipment, Computers, Hi-Fi 
tuners, Amplifiers and Recorders, 
Portables, Intercoms, Citizen's Band 
Radio, Amateur Radio and Marine 
equipment. Send for your Free copy of 
the latest Heathkit catalog today! 






ey | Gaon ELE AT ELE IT|Ee 


HEATH COMPANY 
Benton Harbor 31, Michigan 
Please send me the Free Heathkit Catalog 


NAME 





ADDRESS 





— a oy 
oe 


CITY ZONE STATE 


Order by mail or see your Heathkit Deater 
— ee seers oseew SO oma 
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1961 EDITION 


Science For Progress Series, 2nd Ed. 
by Ames, Baker, and Leahy 


SCIENCE IN TODAY’S WORLD — Grade 7 
SCIENCE FOR YOUR NEEDS — Grade 8 
SCIENCE FOR PROGRESS — Grade 9 


A clear, continuous presentation of general science, based on the needs and 
interests of today’s junior high school students. Independant units permit 
you to teach topics according to your particular curriculum requirements. 
SCIENCE FOR PROGRESS FILMSTRIPS (12 35mm filmstrips with 
Teacher’s Guide), Activities Books, Tests, and Teacher’s Manuals and Keys 
are available, giving you a complete, up-to-date teaching package. 


For further information write to: 


PRENTICE - HALL, INC. 


Educational Book Division, Englewood Cliffs, N. J. 
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state, regional, and national or- 
ganizations devoted to science. 
Develop and work for the objec- 
tives of the science instructional 
program with teachers by develop- 
ing curriculum, securing funds for 
materials, equipment, and supplies. 
Work for teaching by problem- 
solving techniques and quality of 
concept rather than textbook or 
memory instruction. 

Continually work for and main- 
tain a continuous grade-to-grade 
science instructional program, 
each teacher aware of what others 
are doing, insisting on a “vertical” 
K-12 science sequence. 

Strive for securing well-trained 
and enthusiastic teachers, and re- 
tain them by working for im- 
proved salaries, favorable teaching 
loads and facilities, and give en- 
couragement and recognition. 
Develop a sense of humor; have 
an understanding of the teacher’s 
point of view by showing and 
helping rather than telling. Avoid 
“knowing it all,” sell your point 
with enthusiasm, not authority. 
Develop and maintain an active, 
workable in-service training pro- 
gram for teachers. 

Work to “sell” science to prin- 
cipals, administrators, parents, 
civic groups, industry, and the 
general public. 

Free yourself of excessive admin- 
istrative and nonscience tasks to 
enable you to spend more time 
with classroom teachers. 

Devote more time to providing and 
preparing materials and equip- 
ment for instructional purposes. 
Spend more time organizing and 
conducting experimentation and 
research. 

Work to be consulted in the re- 
cruitment, hiring, placement, ori- 
entation, training, and dismissal 
of science teaching personnel. 
Prepare a regular bulletin, news- 
letter or similar device to increase 
communication between teaching, 
administrative, and supervisory 
personnel. 

Spend more time evaluating texts, 
courses, programs, instruction, 
and organizing a testing program. 


Further research, particularly in the 
area of elementary science, is recom- 
mended to discover ways in which the 
science instructional program can be 
enlarged and improved. The writer con- 
cludes that school systems wishing to 
improve their science program should 
consider employment of a science 
supervisor as soon as feasible. 
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EARTH SCIENCE 


The World We Live In 
Namowitz, Stone 1960 edition 


Earth Science—The World We 
Live In is indeed the proven leader 
among earth science texts. Last 
year alone over 50,000 copies were 
sold, and 1961 sales are surging 
upward. The text has been adopted 
exclusively in Florida and Indiana. 
A recent survey in still another 
state shows that, of the 514 schools 
offering earth science courses, over 
400 use the Namowitz and Stone 
text. Be sure to see the new supple- 
mentary volume, Activities in Earth 
Science, by Namowitz, packed with 
real experiments and activities to 
be performed by the student rather 
than to be demonstrated by the 


teacher. 


PHYSICS AND 
CHEMISTRY 


A Unified Approach 
Hogg, Bickel, Little 1960-1961 


Book II completes this revolution- 


ary two-volume text for a two year 
combined course in physics and 
chemistry. Extensively tested over 
a period of several years, this text 
represents the most significant new 
advance in high school science 
teaching. The integrated course 
takes full advantage of the under- 
lying unity of the two sciences, 
eliminating the overlapping neces- 
sary when the subjects are taught 
separately. The content is carefully 


graded in difficulty to keep pace 
with the student’s developing ma- 


turity and intellectual background, 
and a subject is often approached 
several times from different points 
of view and in greater depth. 





D. Van Nostrand Company, Inc. 


120 Alexander Street 


Princeton, New Jersey 
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Biology 


Biology Laboratory Instruction Innovation 


By ADDISON E. LEE 


Director, Science Education Center, The University of Texas, Austin, Texas 


T has been said that elementary 
biology as commonly taught in high 
school and college today often consists 
of telling, not teaching; of recitations, 
not discussions; of memorizing, not 
reasoning; of words, not ideas; of 
watching laboratory demonstrations, 
not doing laboratory work; of copying 
answers, not interpreting observations 
and data. 
These things have been said over the 
past 60 or 70 years at least—by indi- 


. vidual teachers, by critics of teachers, 


and by committees. The problems have 
been clearly recognized for some time 
by scientists and teachers. They have 
been complicated by limitations of 
laboratory facilities and equipment, 
demands on the teacher’s time, de- 
mands on the student’s time, and some- 
times a lack of knowledge and ap- 
preciation of the experimental ap- 
proach characteristic of many biology 
teachers. The problems are further 
complicated today not only by the 
population explosion but by a likewise 
dramatic explosion of the nature and 
magnitude of our scientific knowledge. 
It seems apparent that the solution lies, 
in part at least, in the development of 
appropriate curriculum materials, the 
use of which will enable the teacher to 
overcome these difficulties or to suc- 
ceed in spite of them. 

The American Institute of Biological 
Sciences, with major support from the 
National Science Foundation, has un- 
dertaken the task of contributing to the 
improvement of biological education. 
One of the significant steps in this di- 
rection has been the organization of the 
Biological Sciences Curriculum Study 
(see The Science Teacher, April 1960). 
The Committee on Innovation in 
Laboratory Instruction was organized 
as a part of the Curriculum Study and 
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assigned the task of developing a new 
approach to laboratory instruction. 

Dr. Bentley Glass of Johns Hopkins 
University, who is a member of this 
Committee,! as well as chairman of the 
Steering Committee for the entire Cur- 
riculum Study, suggested the organiza- 
tion of a series of laboratory experi- 
ences covering a definite “block” of 
time which would permit the student to 
study a specific biological problem as a 
biologist might study if he were starting 
with the same level of knowledge as the 
student. The Committee has called this 
approach “the laboratory block” and 
is developing a series of blocks, each of 
six-weeks duration. 

From the teacher’s point of view, 
use of the laboratory block will mean 
condensing the work usually given in 
36 weeks to 30 weeks. It is felt that 
this can conveniently be done, particu- 
larly with the use of modern teaching 
techniques, audio-visual aids, and well- 
planned laboratory demonstrations. 

From the student’s point of view, the 
use of the laboratory block will permit 
him to experience the nature and meth- 
ods of science—to make discoveries for 
himself. The laboratory blocks are de- 
signed around a series of questions 
posed but not answered. The student 
carries out a series of experiments, 
makes observations, and collects data. 
This information may then be _ in- 
terpreted by the student to provide 
answers to the questions which were 
raised. While this approach is exciting 





1 Members of the Committee are: Addison E. Lee, 
The University of Texas, Austin, Chairman; Harper 
Follansbee, Phillips Academy, Andover, Massachu- 
setts; Bentley Glass, Johns Hopkins University, Bal- 
timore, Maryland; William P. Jacobs, Princeton Uni- 
versity, Princeton, New Jersey; Florence Moog, 
Washington University, St. Louis, Missouri; Edwin 
A. Phillips, Pomona College, Clarmont, California; 
A. Glenn Richards, University of Minnesota, Minne- 
apolis; Alfred S. Sussman, University of Michigan, 
Ann Arbor. 
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and does follow the pattern of study a 
scientist might follow studying the 
same problem, a word of caution is 
indicated to both the students and 
teachers. In the laboratory block some 
decisions having to do with experi- 
mental design, techniques, and use of 
equipment which the scientist would 
make for himself, are given in detail for 
the student. We believe that this is 
necessary at this level because of the 
teaching limitations mentioned earlier, 
and we do not wish to give the student 
the false impression that he is a scientist 
if, indeed, he is not. On the other hand, 
we have tried to lose no opportunity to 
suggest in the laboratory blocks to the 
student the possibility of more detailed 
experiments or additional ones. These 
suggestions are completely open-ended. 
In the development of the laboratory 
block, the Committee has requested 
active research scientists to provide 
the initial material for the laboratory 
block. The preliminary block is then 
turned over to a staff of experienced 
high school teachers who are working 
full-time in a special laboratory set up 
by the BSCS at The University of 
Texas trying out the materials sub- 
mitted. The project associates who are 
doing this work are James Dawson, 
Richard Barthelemy, and Don Borron. 
They do the experiments designed 
under various conditions and with such 
modifications as they think may make 
them practical for use in the high school 
laboratory. Recommendations are then 
given to the author and revisions are 
made. The laboratory blocks are then 
“pre-tested” in a special class by an- 
other teacher and additional revisions 
made when needed. The laboratory 
blocks are then ready for general test- 
ing in the national BSCS program. 
Four separate laboratory blocks 
were prepared and used in this testing 
program during the past year. These 
are: (1) Microbes: Their Growth, Nu- 
trition, and Interaction by Alfred S. 
Sussman; (2) Interdependence of 
Structure and Function—A Study of 
Motion by A. Glenn Richards; (3) 
Animal Growth and Development by 
Florence Moog; and (4) Plant Growth 
and Development by Addison E. Lee 
and Irwin Spear. The nature and con- 
tent of these blocks can be described 
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The Austin staff of the BSCS Committee on 
Innovation in Laboratory Instruction reviews recent 
publications of the Committee. (I. to r.— 

Richard Barthelemy, Project Associate; 

Don Borron, Project Associate; Addison 

E. Lee, Project Supervisor and Committee Chairman; 
and James Dawson, Project Associate.) 


Austin, Texas, high school students study 
the growth curve obtained from population studies 
in the laboratory block on Microbes. 


A Madison, Wisconsin, high school student 
removes frog testis to be used in fertilizing 
frog eggs in the laboratory block on Animal 

Growth and Development. 


Alamo Heights, Texas, high school students discuss 

a summary of data obtained by the different squads studying 
the effect of light on germination of lettuce in the Plant 
Growth and Development block. 











Learn the parts... 


and you know the car 
the NEW 


LAB» ides tab Panel 


helps teach electronics. 


To this basic unit can be added modular 
components for designing the exact power supply 
required for the experiment being performed. Add 





That’s the way 
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The AD-LAB pedestal base unit at each 
work area can provide either single or 
three phase power with individual breaker 
protection at the work area. 














voltage regulators, filters, rechargeble 
battery packs, etc. 


All components stack easily and safely on the 
T-slot track which is on the top and bottom of each 
housing. All basic electrical units are available 

in AD-LAB housings, ond as others are developed, 
they can be added to your system. 





Manufactured by ARIEL DAVIS MANUFACTURING CO. 
3687 South State Street Salt Lake City 15, Utah 


For More Information 
write 
Department H1061 








best by a few quotations and comments 
about each. 

The introduction to the block on 
Microbes says: 


Microorganisms represent the ex- 
tremes of cooperation and conflict, 
both with their environment and with 
man. Some aspects of these omni- 
present creatures and of their inter- 
actions with other organisms are al- 
ready familiar to you from your own 
experience. One purpose of these 
exercises will be to describe microbes 
in more detail. Another purpose, and 
perhaps the more important one, is 
an introduction to the analysis of key 
biological problems through the use 
of microbial materials. A ‘microbe- 
eye’ view of living things can, in 
many cases, help you see more 
clearly how and why larger living 
things, including man, function as 
they do. 


In this laboratory block the student 
is introduced to microbes through an 
exploration of their habitats in nature 
from which pure cultures are obtained. 
Then the population growth of a single 
species (yeast) is determined. Nutri- 
tional deficiences are analyzed by 
auxanographic techniques. Interactions 
among known and unknown organisms 
are investigated. The use of controls in 
the isolation of single variables is in- 
cluded in the design of the actual ex- 
periment. The uses of observations, 
measurements, graphing, simple sta- 
tistical testing, and other calculations 
are involved in the analysis which the 
student makes of his own data. 

In the block on Interdependence of 
Structure and Function—A_ study of 
Motion, six sections are included. The 
section on lever systems gives a discus- 
sion of levers, measurements and er- 
rors, and an examination of a muscle- 
lever system by dissection. 

In the section on locomotion involv- 
ing levers, Dr. Richards deals with 
problems of standing still, then walk- 
ing, and running. Muscular movements 
without levers are considered—move- 
ment by pressure changes. What is the 
mechanism involved in _ breathing? 
How does the housefly retract and ex- 
tend his proboscis? Non-muscular 
movement (cilia, protoplasm) and 
movements in plants (opening and 
closing of stomata, ascent of sap) are 
investigated. Finally, a detailed investi- 
gation of muscle structure and function, 
including the chemical energy machine, 
is carried out. Would you like to see 
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mitochondria? It tells how on Page 118 
—and you don’t need an electron mi- 
croscope to see the mitochondria! 

The block on Animal Growth and 
Development uses both a standard ob- 
servational approach and an experi- 
mental approach in a study of the 
growth and development of the frog 
and of the chick. Some interesting 
questions Dr. Moog asks include: ‘Can 
eggs develop without fertilization? Can 
very young embryos develop with little 
or no oxygen? What are the affects of 
various hormones and inhibitors on 
development? Temperature? Does the 
rate of a chick heartbeat increase in 
proportion to temperature? Does a tad- 
pole have to practice to learn to swim? 
Can we demonstrate cytochrome- 
oxidase activity in young chick em- 
bryos? When and where? 

Here are some of the key questions 
raised for investigation for the student 
in the laboratory block on Plant 
Growth and Development. What is 
growth? What is development? Is it the 
same as growth or does growth result 
in development? Why will some seeds 
germinate while others will not? What 
is the nature of the germination process 
and the pattern of growth which fol- 
lows? What factors affect the process? 
What are the characteristics of plant 
growth? Just how can one measure the 
growth of plants? What is the internal 
organization of the plant and how is 
it related to growth and development? 
Can growth in multicellular organisms 
occur without cell specialization? What 
are the requirements for growth and de- 
velopment? How are growth and de- 
velopment regulated? 

During the spring semester of 1961 
these four laboratory blocks were tried 
out in eight of the BSCS testing centers: 
New Brunswick, New Jersey; Balti- 
more, Maryland; Madison, Wisconsin; 
Jefferson County, Colorado; Phoenix, 
Arizona; Los Angeles, California; San 
Francisco Bay Area, California; and 
Houston, Texas. Approximately 56 
teachers and 7000 students were in- 
volved in this program. 

Following the testing period the 
teachers provided us with their re- 
actions and comments concerning their 
experiences in using the laboratory 
blocks. They also provided us with data 
the students obtained and student re- 
action. In general it is fair to say that 
the reaction of both students and teach- 
ers to the block was a combination 











NOTHING 
SUCCEEDS 
LIKE 
SUCCESS 


with PSSC 
PHYSICS 
FILMS... 





>. 


... and the teaching of high school phys- 
ics with the aid of these 16mm-sound 
films is now recognized as a solid 
success. 

In a congratulatory message to PSSC 
founder Jerrold Zacharias, President 
Kennedy said, ‘‘The products of your 
work have already started a revolution in 
science teaching in the United States.” 

The number of teachers using PSSC 
Physics Films has more than doubled 
from the 1959-60 school year. The num- 
ber of orders received for the coming 
year shows the same remarkable 
increase. 

This noteworthy success represents 
quick recognition by science teachers of 
the effectiveness of PSSC Films in in- 
troducing new topics, enriching course 
material and showing difficult experi- 
ments. These physics films make it pos- 
sible for you to show the experiments 
that must be done with materials too 
small, too large, too remote, too com- 
plicated or too expensive for the school 
laboratory. 

PSSC Films are also recognized for 
their ability to supplement lecture and 
textbook in a way that stimulates the 
student’s natural curiosity and guides 
him toward a sound understanding of 
basic principles. 

These films correlate readily with 
whatever physics text you are now using, 
and you may select any number of them. 
They may be obtained from Modern 
Learning Aids, their official distributor, 
in any one of three ways: purchased with 
NDEA funds, used on a subscription 
basis or acquired on a lease-to-buy ar- 
rangement. MLA’s nationwide network 
of 30 film libraries insures prompt and 
dependable delivery. 

For the success of the physics courses 
in your school this fall, order now. De- 
scriptive folder, correlation sheets and 
order bianks available on request. 


cre | 


MODERN LEARNING AIDS 
A Division of 
Modern Talking Picture Service 
3 East 54th Street, New York 22, N. Y. 
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of the features: 


*% 48 x 24 in. working area. 


*% 10% in. diam. stainless 
steel sink. 


% Heavy duty marine pump. 
% Gooseneck water spout. 


*% 2 gallon water reservoir. 





CamBosco Mobile Lab. Table 


Converis any Classroom into a “Science Room” 
at a low cost! 


No other Mobile Lab. Table includes all 


*% Exclusive Cambosco safety rim. 





*% Sectional support rods 
with threaded flush plate. 
Six electrical outlets with 
light, fuse, switch. 

*% Steel cabinet, 2 drawers, 
one with lock. 

% Hardwood clamp board. 








From all over U.S.A. educators 
acclaim the CamboscO Mobile 
Lab. table among the finest aids 
to Science teaching in recent 
years. No costly plumbing needed, 
no expensive electric wiring to 
convert most any classroom into 
a “Lab” for demonstration pur- 
poses, It’s an answer to crowded 
schoolrooms or limited budgets. 
Made of lifetime metal to last for 





CAMBOSCO SCIENTIFIC CO., INC. 








Write for Folder § 


“The Teaching Tools of Science since 1904” 
37 Antwerp St., Brighton Sta., Boston 35, Mass. 


years, rolls about on sturdy cast- 
ors from room to room—or to the 
demonstration hall. Fifteen foot 
heavy duty grounded extension 
cord plugs into any 115V outlet. 
Carries its own 2 gallon water 
supply and Polyethylene waste 
containers. 
Order No. 11-1 Science Lab. Table 
$268.00 








SCIENCE FOR GRADES © 


NATURE STUDY 


Convenient 

Baker Packets 
provide 

teacher guidance, 
pupil activities 


$4.75 Each 
BAKER SCIENCE PACKETS 


slelilelite Man. 


GENERAL SCIENCE 





Revised and Enlarged. Teachers have 
bought this professionally prepared ed- 
ucational tool by the thousands. Now 
contains 177 experiments, each on 4x6 
card, in 11 science areas. Easy and 
stimulating, requiring only the most com- 
mon everyday materials. 








field 


ee 


CERES: 





New! Nature Study packet includes 166 
fascinating activities, with plants and 
animals, on 4x6 cards. Experiments, 
trips, projects, exhibits, demon- 
strations. All are arranged in seasonal 
sequence so you have a Nature Study 
program for the entire school year. A 
teaching aid of exceptional scope. 


SCIENCE PACKET 
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of enthusiasm and frustration; en- 
thusiasm because they appeared to 
achieve the objectives set up for the 
program (and perhaps to some extent 
because of the newness of the ap- 
proach); frustration because of the ex- 
tra work required, limitations which 
were often present in the form of facili- 
ties and equipment, and the lack of ex- 
perience of teachers in carrying out this 
type of program. On the positive side, 
however, it should be noted that we 
have some evidence and a firm belief 
that the second time a given teacher 
teaches one of the laboratory blocks 
the work involved will be considerably 
less difficult and frustrating. 

The following quotation is from a 
letter sent to the Committee Chairman 
from one of the teachers doing the 
laboratory block with five classes under 
somewhat difficult physical conditions. 


Our hectic year is over, but I feel 
that I must drop you this note con- 
cerning the block program. I realize 
that you may have had the impres- 
sion that the laboratory block was 
too sophisticated for some of our 
groups and that our facilities were 
too cramped for success. However, 
the students seemed to have gotten 
something intangible out of this in 
spite of the handicaps—something 
not measurable by tests. Here are 
some typical responses from various 
groups in my classes: 


Top Group—Most students in this 
group have 1Q’s above 130 


‘For the first time I have really 
had to think. I am just beginning 
to know what science is.’ 


High Average Group Underpro- 


ducers—mostly boys 


The students in this group were 
the only ones who did not re- 
spond, even to the block. Their 
grades in their other subjects 
were also poor. They should never 
have been put together in one sec- 
tion as they helped each other 
underproduce. 


Average College Preparatory Group 
‘Although the words were hard, 
I was willing to spend time looking 
up the meanings because the 
laboratory was so interesting.’ 


Slow College Preparatory Group 


When asked how many would 
have preferred not to have had the 
block not one hand went up. This 
is the class that always had to do 
everything twice because they did 
it wrong the first time. However, 
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this is the class which showed the 
most improvement in study, prep- 
aration, attitude, and test results 
following the block. I believe that 
for the first time they realized that 
the directions were there for a 
purpose. This started them to try- 
ing to read with understanding. 
At any rate, the quality of their 
work for the rest of the year 
showed a marked improvement. 


Not only did the feedback informa- 
tion contain reactions of students and 
teachers to the laboratory blocks, it 


also contained specific suggestions for 
modification of some of the experi- 
ments and activities. All of this feed- 
back was analyzed and the laboratory 
blocks were revised during the sum- 
mer period. Revised editions are being 
tried out in a much larger number of 
schools this year. There are 17 test 
centers involving approximately 150 
teachers and 16,000 students. At this 
time there is also a special testing and 
evaluation program being developed 
with the help of the Education Testing 
Service to evaluate more thoroughly 








presentations. 








ence classes. 


Prices are reasonable—only 55¢ per copy in lots of 
100 or more. Write NOW for descriptive catalogue. 


WARP PUBLISHING COMPANY 
Minden, Nebraska 


Warp’s famous Five-Point Method fixes the 
facts indelibly in the pupils’ minds. You'll 
notice a difference immediately in height- 
ened enthusiasm and interest in your sci- 


SCIENCE REVIEW-WORKBOOKS 
FOR TODAY’S WORLD 


Gear your science classes to the students’ interest 
in the world about them. These four SCIENCE 
REVIEW-WORKBOOKS cover the fast-growing vol- 
ume of scientific knowledge 


with clear concise 























40x, 4mm. objective can be 


ZOOMed from 400 to 800x 


MITOSIS IN SPERMARY, WESTERN CRAYFISH 
Potamobius Trowbridge 









400x 800x 


40x Achromatic Ob- 40x 
jective--Swift Zoom 
Eyepiece set at I0x. 


ONLY 25°° 
10 - day trial 


MONEY-BACK 
GUARANTEE 








INSTANTLY CONVERTS ANY STANDARD MONOCULAR 
MICROSCOPE INTO A ZOOM INSTRUMENT! 


ty of uses with micro- 
scopes having objec- 
tives from low power 
to oil immersion. 


Achromatic Objective--Swift Zoom Eye- 
piece set at 20x. (Note that spindle fibers are 
much more apparent at higher magnification). 





This invaluable Swift 
accessory is ideally 
suited to a wide varie- 


*& Horizontal 
Microprojection 


* Photomicrography 
> Drawing 


SEND FOR DETAILED LITERATURE. 


SWIFT INSTRUMENTS, Inc. 





1572 N. FOURTH STREET @ SAN JOSE, CALIFORNIA 
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Good teachers ag ree that stimulating teaching aids and materials are necessary 


for an effective secondary-school science program. 0 Clay-Adams has, for the past 40 years, supplied the 
finest anatomical models and charts, laboratory instruments, and supplies for teaching the biological sci- 
ences. All of the more than 1,000 items in the complete Clay-Adams line are made with the most consci- 
entious craftsmanship and of the most carefully selected materials. 0 Many Clay-Adams materials may 
be purchased under the Title III Program of the National Defense Education Act. Consult the Clay-Adams 
“Buyer’s Guide for Science Teaching” on file in your Biology Department. chan 

| 


Clay, a 


New York 10, N. Y. 


@ Anatomical models and charts ® Visual aids @ Dissecting kits and 
instruments @ Centrifuges and laboratory supplies ™ Skeletons and bone 
preparations @ Blood-testing instruments and supplies ™ Slides and cover- 
glasses @ Medichrome® slides and accessories @ Orders may be addressed to: 

















the effectiveness of the 
blocks in the BSCS program. 
In addition to the laboratory blocks 
described in detail above, three others 
have been written in preliminary form 
and are being tried out on a limited 
basis this year. They are (1) The Ecol- 
ogy of Land Plants and Animals by 
Edwin A. Phillips, (2) Animal Be- 
havior by Harper Follansbee, and (3) 
Regulation in Plants by Hormones by 
William P. Jacobs and Clifford E. 
LaMotte. Laboratory blocks in the 
process of preparation include one on 
Genetic Continuity being developed by 
Bentley Glass and one on Physiological 
Adaptation in Animals by Earl Segal. 
We have high hopes for the success 
of this laboratory teaching technique. 
It is true that the laboratory blocks will 


laboratory 


NSTA 
CALENDAR 


As a regular feature of The Science Teacher, the 
calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 
as early as possible. 


October 6-7, 1961: NSTA Regional Con- 
ference, Bradford Hotel, Boston, Mass- 
achusetts 

October 13-14, 1961: NSTA Regional Con- 
ference, Sheraton Hotel, Portland, Ore- 
gon 

October 20-21, 1961: NSTA Regional Con- 
ference, Netherland Hilton Hotel, Cincin- 
nati, Ohio 

October 26-27, 1961: Association for the 
Education of Teachers in Science, Annual 
Fall Regional Meeting, Columbia Uni- 
versity, New York City 

November 5-11, 1961: American Education 
Week, Theme: Your School—Time for 
a Progress Report 

November 23-25, 1961: 6list Annual Meet- 
ing, Central Association of Science and 
Mathematics Teachers, Sheraton Chicago 
Hotel, Chicago, Illinois 

December 26-30, 1961: NSTA Annual 
Winter Meeting in conjunction with 128th 
meeting of the American Association for 


the Advancement of Science, Denver, 
Colorado 
January 24-27, 1962: Annual Meeting, 


American Association of Physics Teach- 
ers, Statler-Hilton Hotel, New York City 
(Joint meeting with the American Physi- 
cal Society) 

February 21-24, 1962: 35th Annual Meeting, 
National Association for Research in 
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surely be more effective in some situa- 
tions than in others. Like any other 
program, however, their success will 
depend on optimum support from the 
teachers who are using them. It is our 
hope that teachers who use the labora- 
tory blocks will do so with the same 
pioneer spirit that the Committee, its 
consultants and staff have had in de- 
veloping them. This spirit is exemplified 
by the expression of one teacher who 
tried an experiment in one of the labo- 
ratory blocks recently. He was willing 
to try the experiment but was quite 
skeptical of its success. To his sur- 
prise, the successful completion of the 
experiment was more overwhelming to 
him that it actually could be done than 
it was for the students. 


Science Teaching, Willard Hotel, Wash- 
ington, D. C. 

March 9-14, 1962: NSTA Tenth Annual 
National Convention, San _ Francisco, 
California 

April 15-18, 1962: 40th Annual Conven- 
tion, National Council of Teachers of 
Mathematics, Jack Tar Hotel, San Fran- 
cisco, California 





FREE FILMS 


The Free Films you need to enrich 
and vitalize teaching are listed and 


described in the New, 1961 


Educators Guide 
to Free Films 


Comprehensive and 
Easy-to-Use 


Available for $9.00 on 
30 day approval 


Vv 


Educators Progress Service 
Dept. TST Randolph, Wisconsin 














98 PAGES 


OF SCIENCE EQUIPMENT 
FOR SCHOOLS 


APPARATUS, TEACHING AIDS, 
CHEMICALS ... DESIGNED FOR 
EASIER TEACHING... 
FASTER LEARNING 


Today’s expanding science curricu- 
lum makes the use of the newest 
teaching aids and science equip- 
ment imperative. 


LaPine Scientific Company has 
“packed” hundreds of items into 
this catalog including many exclu- 
sive, unusual and helpful aids. 


The listings, descriptions, photo- 
graphs and drawings are designed 
to help you find the exact items 
you need — so you can teach more 
students more about science more 
quickly! 


The LaPine Science Catalog con- 
tains sections on these subjects: 


%& Chemical Apparatus 

* Semi-Micro Chemistry Apparatus 
* Chemicals 

* Physics Apparatus 

* Mathematics Aids 

* Biology Apparatus 

* General Science Apparatus 


* Atom and Crystal Lattice Models 


—® Write for your free 
catalog now. Prices 
L A ed || N E are included. 


LaPINE SCIENTIFIC COMPANY 


6001 South Knox Avenue, Chicago 29, Ill., U.S.A. 
In the East: LaPine Scientific Co. (New York) 
South Buckhout St., Irvington-On-Hudson, New York 
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Chemistry 


Atomic Arrangement in Solids 


By MAYNARD P. BAULEKE, University of 
Kansas, Lawrence, Kansas 


Bubble rafts are a useful demon- 
strational tool for showing the two- 
dimensional arrangement of atoms in 
solids. Unfortunately, many science 
teachers look upon the construction of 
the raft and the formulation of the 
soap solution as diffcult and time- 
consuming. For many atomic arrange- 
ments, an adequate raft can be made 
with the equipment available in any 
science laboratory. The basic equip- 
ment needed is: 


1. Bubble solution; available from any 
variety store. 

2. Flat-bottom dish. A _ rectangular 
dish is preferred, but a round Petri 
dish is satisfactory. 

3. A capillary tube; make by drawing 

down a piece of glass tubing. 

Rubber tubing. 

5. Low-pressure gas that is relatively 
insoluble in the bubble solution. 


Bubbles are blown by inserting the 
capillary tube beneath the surface of 
the solution and allowing gas to escape 
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into the solution. A constant depth and 
a constant gas pressure are required to 
produce uniform-sized bubbles. It takes 
practice to produce uniform bubble 
areas. Figure 1 shows a typical bub- 
ble pattern. Notice how the arrange- 
ment adjusts to accommodate various 
sizes. The same arrangement occurs in 
metal alloys in which metal atoms of 
various sizes are packed together. An 
overhead projector may be used to 
project the raft onto a screen whenever 
necessary to have group viewing. 


Various gases may be used for blow- 
ing the bubbles; air, nitrogen, or on 
occasions even natural gas. Carbon 
dioxide is too soluble to produce stable 
bubbles. 


FIGURE 1. Typical bubble arrangement. Imperfections are best observed by holding the picture at 
a@ grazing angle to eye level and looking down the rows. 
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The bubble raft is a useful visual aid 
to explain the following: 
1. Attraction of atoms within a liquid 
by surface tension to create an or- 
derly arrangement and produce a 
solid structure. 
2. Efficient packing of atoms in a 
solid. 

Formation of grain boundaries 

within a polycrystalline material. 

4. Coordination of various sized atoms 

within a solid. 

Development of dislocations (de- 

fects) within a crystal structure. 

6. Diffusion of atoms within a solid. 

Production of solid solutions. 

8. Thermal motion of atoms within a 
solid. Best shown by slight move- 
ment of the raft causing motion of 
the bubbles. 


ww 
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Biology 


Quantitative Measurements 
in Biology 


By ASHLEY G. MORGAN, Jr., State 
Department of Education, Atlanta, 
Georgia 


One of the major difficulties between 
the biological and physical sciences is 
the lack of quantitative measurements 
in biology classes. Many students com- 
plete a high school biology course and 
never know the microscope is not 
simply a magnifying device, but also a 
measuring instrument. Generally, bi- 
ology students have very little under- 
standing of the size of specimens viewed 
with the microscope, the units used to 
measure them, or the relationship of 
these units to those the students com- 
monly use in their work. 

The purpose of the technique out- 
lined below, therefore, is to give the 
student a comprehensive knowledge of 
the relationships. 
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FIGURE 1. 


1. Materials 


Microscopes, microprojector, screen, 
microscope slides, clear plastic ruler 
with both millimeter (mm) and inch 
(in) markings, and a meter stick. (In 
gathering the following data, the author 
used a tri-simplex microprojector and 
student microscope, both with three 
objectives.) 


II. Procedure 


A. Microprojector magnification: 


1. Set up the microprojector 
about 2 meters (m) from 
the screen. If the projector 
is farther from the screen, 
greater magnification is ob- 
tained with a particular 
objective but the amount of 
illumination of the screen 
is reduced. 


2. Turn on the projector and 
adjust stage for maximum 
light field on the screen. 


3. Place the plastic ruler on 
the stage so that the rulings 
(mm or in) may be seen, 
using the low power (LP) 
objective, focus the lens. 

4. Adjust the ruler in a man- 
ner that will make one 
ruling tangent to the cir- 
cumference of the field on 
the screen. (Figure 1.) 


5. The number of rulings seen 
on the screen gives the 
apparent diameter of the 
field; i.e., 1.4 cm = 14 mm 
= 14,000 uw (microns). (1 
mm = 1000 microns. ) 

6. Using the meter stick, 
measure the actual diameter 
of the field projected on 
the screen; i.e., 67 cm = 
670 mm = 670,000 u. 

7. Calculate the magnification 
by dividing the actual di- 


OCTOBER 1961 


ameter of the field by the 
apparent diameter of the 
field; i.e., 670 mm — 14 
mm = 48X (times). This 
step is necessary only if 
one wishes to know how 
many times a specimen is 
magnified. This informa- 
tion cannot be accurately 
inscribed on the objective 
of a microprojector as it 
can on a microscope. 

The medium power (MP) and high 
power (HP) objectives may also be 
utilized in the same manner as given 
above. Data obtained with the micro- 
projector are as follows: 

a. MP field = 13 mm = 13,000 u. 

Actual screen field: 
1020 mm = 1,020,000 u. 
Magnification: 
Se ee 
13 mm 


b. HP field = 6 mm = 6000 un. 
Actual field: 
920 mm = 920,000 u. 
Magnification: 


FeO mam _. 153.3X. 
6 mm 


Using the HP objective and a tem- 
porarily mounted onion skin, the 
following procedure was used to 
determine the actual (average) size of 
the cells composing the skin. Any 
permanent or temporary specimen may 
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FIGURE 2. 


be used. The onion skin was chosen 
because the cells are fairly large, it is 
readily available, and easy to mount 
on a dry and uncovered slide. 

The author has used one such 
“temporary” mount for the past year 
in demonstrating before numerous ele- 
mentary and high school students and 
teacher groups. 


B. Cell size: 


1. After measuring the HP 
field with the plastic ruler, 
remove the ruler and place 
the slide on the stage. 
Focus as necessary. 


2. Place the ruler over the 
slide so that the rulings are 
visible. Adjust the ruler 
and slide to place a row of 
cells parallel to the edge of 
the ruler. (Figure 2.) 


3. Count the number of cells 
seen on the screen lying 











The KEYSTONE Overhead Projector 


Many uses for this efficient Classroom Pro- 
jector; it will service for— 


Transparencies, Photographic and Handmade 
Standard (3%” X 4”) Slides 


Polaroid Transparencies 


Micro Slides 


It is cool, quiet, and affords a brilliant pic- 
ture in a well lighted room. 


Every classroom should have a Keystone 


Overhead Projector. A 
Request. 


KEYSTONE VIEW CoO., Meadville, Pa. 


Since 1892—Producers of Superior Visual Aids 


2” and 2%” Slides 


4” X 17” Tachistoslides 
Strip Film 


Demonstration on 
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KYMOGRAPH 
TEACHING KIT 


Harvard Apparatus Co., Inc., has prepared a special Kymograph 
Kit, housed in a fitted case, with which the majority of basic experi- 
ments in physiology can be performed. The contents of the Kit are 
described in the NDEA Purchase Guide. 


The Kit is built around an Electric Kymograph. Using this instru- 
ment one can make continuous and visible recordings of the many 
physiological phenomena which can be translated into motion. 
Included in the Kit are instruments and levers which will translate 
into motion such events as changes in pressure, temperature, electric 
current, growth and movement. Also included are accessories and 
supplies, as well as a copy of Zoethout’s “Laboratory Experiments 
in Physiology”. This book gives details of many experiments using 
the apparatus furnished in the Kit. 


The apparatus contained in the Kit is ruggedly constructed. Its 
versatility allows students to plan and execute their own experiments. 








CONTENTS OF THE STANDARD KIT # 1000 (il/ustrated) 


: : : a Electric Kymograph Plethysmograph 
All pieces of apparatus are also available singly, thus permitting the Kymograph Paper Pneumograph 
teacher to build a collection of apparatus which will meet his par- Induction Stimulator Clamps 
ticular needs. Flat Base Stand Colophonium Cement 
Harvard Apparatus Co., Inc., seeks to promote better science anal = cai Naser. yg 
teaching by offering for student use apparatus of the same quality 1 “~ . Weis a ‘as Tani * Fork 
as that found in medical schools and research institutions. As the Sines ‘Teeshour Stylus 8 
Company is a non-profit organization, all apparatus is made avail- Silver Electrode Fitted Case, 22” x 12” x 12” 
able at the lowest possible cost. $198.00—f.o.b. Dover, Mass. 


Our Catalog 1960-61 and Data Sheet 1000-Kit are available on request. 


HARVARD APPARATUS CO., IMC. ; Dover, Mass., U.S. A. 


(a non-profit organization) 











Ten years from now you'll be glad you bought GRAF-APSCO 
GRAB THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 


$105.30 EACH 
ee: tac «=P Apc 
CHICAGO USA 


STUDENT MICROSCOPE 


MODEL GB2A (WITH CONCAVE MIRROR) 


ALL METAL CONSTRUCTION 


INDEPENDENT FINE ADJUSTMENT (NOT ONE THAT 
ACTS ON THE COARSE ADJUSTMENT) 


FIRST QUALITY MEDICAL OPTICS 
16mm OBJECTIVE (10X) N.A. 0.27 
4mm OBJECTIVE (44X) N.A. 0.66 
10X HUYGHENIAN OCULAR 


ELONGATED BASE TO PROTECT OBJECTIVES 

SAFETY MOUNTING OF MIRROR 

DISC DIAPHRAGM LIGHT CONTROL 

gE SEES SESE $117.00 

In quantities of 5 or more .................... Each 105.30 
TRANSPORTATION INCLUDED 


Or with substage illuminator instead of mirrot................ Same price 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 






5 aa 


Approvea tor purchase under N.D.E.A. 
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end to end between two 
successive mm markings. 
(Figure 2.) Since all of the 
cells are not the same 
length, you may desire to 
count several rows (4 or 5) 
and take the average num- 
ber as a start. 


4. Divide 1 mm by the number 
of cells in 1 mm to compute 
the length of the average 
cell; i.e. 1 mm + 4 = 
0.250 mm in length per 
cell or 250 u. 


5. To measure the diameter 
(width) of the cells, ar- 
range the ruler and slide 
so the cells are side by side 
between two successive mm 
markings. Then, refer to 
(4) above for the next step; 
ie., 1 mm + 15 = 0.0667 
mm width per cell or 
66.7 u. 


C. Measuring cell size with the 
microscope: 


The procedure with a micro- 
scope is quite similar to that 
outlined above. Magnification 
is given on the objective. The 
field of view on the microscope 
is considerably smaller than on 
the microprojector. Using the 
two-objective microscope and 
the method described above, 
the following data was ob- 
tained and recorded: 


1. LP—diameter of field = 
1.2 mm = 1200 u. 


Number of cells in line be- 
tween mm markings = 4. 


Average length of cell = 


tn = 0.250 mm or 250 u. 


2. The 10X eyepiece and the 
LP (10X) objective give 
the combined magnifica- 
cation of 100X. Likewise, 
the eyepiece and the HP 
(43X) objective give a 
total magnification of 
430X. Higher magnifica- 
tion reduces the size of 
the field. Since 43X is 4.3 
times greater than 10X, the 
LP field is 4.3 times larger 
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THIS REMARKABLE LOW-COST INSTRUMENT permits 


the observation of tiny particles in collision with air 
molecules. You see an amazing demonstration of the 
kinetic theory of matter — which teaches that all mole- 
cules are in motion. 

Students and science-hobbyists will sit for hours over 
this fascinating evidence of a basic law of the universe. 
The sight is the most convincing visual proof we have of 
the reality of molecules and their constant motion. The 
device is needed in every science classroom for the easy 
demonstration of Brownian movements, and will be wel- 
comed by amateurs who have never seen the phenomena, 

This original instrument, called the “BROWNIANSCOPE” 
(Trade Mark, patent pending), is a 200 power viewing 
device with special chambers and lenses for viewing col- 
lisions in gases. It is precisely constructed of high qual- 
ity aluminum, glass and acrylic components. Anyone 
can use it—no other apparatus is required. Iilustrated 
directions and a simple explanation are included. Send 
now for your BROWNIANSCOPE. ONLY $4.95 PPD. 


Ler oe ' i e ‘ 119 page book of Einstein papers on Brownian move- 
N EW for viewin ments. We recommend the book only for advanced stu- 


dents. $1.35 PPD. 
Molecular Bombardment 


Satisfaction guaranteed — we back our claims. 
FREY SCIENTIFIC COMPANY 
273 ORANGE ST. MANSFIELD 3, OHIO 


BROWNIAN MOVEMENTS 


Write for free catalog, soon available. Low cost 
science teaching aids and science fair materials. 











SCIENCE TEACHING APPARATUS EXPENSIVE? 
NOT ANY MORE! 


MACALASTER BICKNELL CORPORATION'S new concepts in design and quantity manufacture, 
permit low price levels hoped for by educators — but never before achieved. So valuabie to 
learning — individual student participation in laboratory work is now possible with no sacrifice 
in quality, durability or scientific validity. 
Here are three apparatus kits of wide 
teaching application. These and twenty- 
seven others are described and illustrated 
in our catalog of Authorized PSSC Appa- 
ratus and Supplementary Materials. 


RIPPLE TANK KIT — Used for study of 
general wave phenomena as well as in 
experiments on wave propagation; reflec- 
tion, refraction, diffraction, frequency-wave 
length-velocity relationship and _interfer- 
ence. One Kit is recommended for 4 stu- 
dents. Each $14.64. 

(High Power Light Source Kit not included) 







































DYNAMICS KIT — Used for studies of mass 
in motion, with accent on the nature, meas- 
urement and calculation of velocity, accel- 
eration; momentum and energy. Consists of 
two identical laboratory carts capable of 
carrying loads over ten kilograms. One Kit, 
recommended for 4 students. Each $8.40. 


RECORDING TIMER KIT -—— Used to give a 
permanent record of rectilinear motion in 
terms of relative time. Relative time can 
be converted to standard time by calibra- 
tion of the timer. Also used to give slow 
periodic motion for stroboscope observa- 
tion. One kit is recommended for 2 stu- 
dents. Each $2.75. 


Your guarantee of quality apparatus — 


MACALASTER BICKNELL CORP. 
is the ONLY manufacturer and 


distributor of PSSC Physics Kits 
which are specifically approved 
and supervised by Educationai 


Approved PSSC Services, Inc. 
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Keep your copies of 


THE SCIENCE TEACHER 


in this attractive binder 


e Strong metal retainers 
e Holds two years’ issues 


Eg) THE SCIENCE TEACHER 





This fine, sturdily constructed looseleaf book, is beautifully bound 
in blue with the NSTA Seal and all lettering embossed in aluminum 
foil stamping. It will hold 16 complete issues of the magazine and will 
preserve your professional journal—no tearing, creasing, or fraying of 
copies. Essential for retaining The Science Teacher for permanent 
references. 


$3.00 each. 
Place your order now for an October mailing. Send directly to: 


NATIONAL SCIENCE TEACHERS ASSOCIATION 
1201 Sixteenth Street, N. W. Washington 6, D. C. 














than the 43X (HP) field. 
Therefore, the HP field 
diameter is: 


1200p | 


= 279 u 
ae a 


or 0.279 mm. 


The field diameter of HP 
would not accommodate a 
single onion skin _ cell 
lengthwise, but four such 
cells could be viewed side 
by side. Also using HP, one 
could see about forty red 
blood cells in a row. 


3. If the microscope has a 
calibrated fine adjustment 
(usually 1 division = 
0.002 mm or 2 yw), cell 
depth or thickness can be 
measured by first focusing 
on the upper cell wall and 
then on the lower cell wall, 
observing the number of 
divisions the fine adjust- 
ment is moved. This re- 
quires practice in order to 
get the proper perspective 
in focusing. 












off right in sctence with 


Eat You can start today’s youngsters 


SCIENCE IS WONDERING (K) 
NEW IN 1961 (16 picture charts) 


SCIENCE IS FUN (1) 
SCIENCE IS LEARNING (2) 
SCIENCE IS EXPLORING (3) 





Beginning in kindergarten, each unit of work is organized 
around a problem children will be interested in working 
on—‘‘What animals make good pets?’’ is one example at 
kindergarten level. ‘“‘What is weather?’’ is one of five units 
at first-grade level; ““Where do we get heat?” one of five 
units for second grade; ‘““What are the moon and stars 
like?’’ one of seven units for Grade 3. 


Illustrations and simple text (Grades 1-3) get pupils explor- 
ing, experimenting, doing good thinking, and using what 
they learn. 


Sample pages of these new materials in the Beauchamp 
Basic Science Program are free on request; ask for #820. 





SCOTT, FORESMAN AND COMPANY 
Chicago 11 Atlanta 5 Dallas 2 Palo Alto Fair Lawn, N.J. 














Students at Texas College of Arts and Industries find it easy to visualize problems in equatorial UNITRON’S 2.4” Altazimuth Refractor 


motion with the aid of their 4-inch UNITRON. 


In this space age, astronomy is regaining 
its rightful place in the school curriculum. 
But your students deserve more than 
an opportunity to just read about the 
UNIVERSE — let them see for themselves 
the moons of Jupiter, the rings of Saturn, 
the craters of the Moon, and the many 
other celestial wonders. 

UNITRON telescopes are America’s larg- 
est selling refractors. They offer profes- 
sional quality at prices well within the 
reach of school budgets. UNITRON Re- 
fractors are portable, easy to operate and, 
unlike other types, require no mainten- 
ance. Take advantage of your NDEA funds 
to invest in a UNITRON — the telescope 
with the proven reputation; the choice of 
leading schools and universities. 
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is a typical value... 


16 UNITRON Models to Choose from . . - including Complete with Altazimuth Mounting and slow motion controls 
for both altitude and azimuth; tripod; 5X-16mm. viewfinder; 


” : rack and pinion focusing; 4 eyepieces and Achromatic Ampli- 
Hp piensa ee Pts ok oe aes fier to double eyepiece powers giving magnification range of 
re i $265 35-200X; UNIHEX Rotary Eyepiece Selector; $125 
3” Equatorial Refractor $435 sunglass; cabinet; and instructions. 
4” Altazimuth Refractor ......0...........cccc0 $465 
4” Equatorial Models ................ $785 to $1280 


6” Equatorial Models .............. $5125 to $6075 


INSTRUMENT COMPANY + TELESCOPE SALES DIV 


GET UNITRON’S FREE 50-PAGE OBSERVER’S 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 
GUIDE and CATALOG... | 
contents include — 


Please rush to me, FREE of charge, UNITRON’S 














| OBSERVER’S GUIDE and TELESCOPE CATALOG / 8-U 

e Observing the sun, moon, I 
planets and sky wonders | Name j 

¢ Constellation map | | 

¢ Hints for observers Street 

¢ Glossary of telescope terms 

« How to choose a telescope Loy - en re — ee al 
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A Basic Class Unit consists of : 


30 MICRO-SLIDE-VIEWERS 


THIS IS NOT A 
MICROSCOPE 


This is the MICRO-SLIDE-VIEWER — a completely 
NEW instrument for use in elementary and advanced life 
science classes. 


—so that each student can study individually With it students can study slides of biological speci- 


960 SLIDES 


mens in color photomicrographs ranging in magnification 
from whole mount to 50,000x. 


— so that each student has the same set of 32 slides The slides, in sets of eight related images, are based 


120 TEXT FOLDERS 


—so that each student has his own texts 


Total cost of a Basic Class Unit is $106. 


Science teachers throughout the coun- 
try who are now using the Micro-Slide- 
Viewer have expressed enthusiasm for 
its effectiveness as a teaching tool. 

In order that you may test and evalu- 
ate the Micro-Slide- Viewer, Slides and 
Text Folders, we are making available 
a special offer package consisting of: 
1 Micro-Slide-Viewer, 16 Slides and 
2 Text Folders. 
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on specific topics in life science curricula—cell structure, 
mitosis, cleavage, photosynthesis, etc. Each slide set has 
a text folder with an explanation for every slide. 


The Micro-Slide-Viewer supplements regular micro- 
scope work. It is not a substitute for the microscope. 








| SEND NO MONEY Now __| 
NATIONAL TEACHING AIDS INC. 
386 Park Avenue South, New York 16, N. Y. 


Please send me the special offer package containing 1 Micro-Slide- 
Viewer, 16 Slides and 2 Text folders which cost a total of $2. 


I will send the $2 only after I have examined the material and 
am completely satisfied. 


SPECIAL 


‘2 
OFFER 


1 Micro-Slide-Viewer 











NAME 
16 lides 
s SCHOOL 
8-Animal Tissues 
8-Plant Mitosis ADDRESS 





2 Text Folders 
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AETS Regional Meeting 


The word from the Association for the 
Education of Teachers in Science is 
G-R-O-W-T-H. One new regional section 
is in the process of calling its first meeting 
and a second is in the organization plan- 
ning stage. 

A meeting of the newly formed South- 
ern California Regional Section of AETS 
will be held at San Diego State College, 
California this fall. Section officers are: 
President, Jack Smith, San Diego State 
College; President-elect, Albert Lindquist, 
Los Angeles State College of Applied 
Arts and Sciences; Secretary-Treasurer, 
Charles Heimler, San Fernando Valley 
State College. 

In conjunction with the Regional 
Meeting of NSTA in Lincoln, Nebraska, 
September 22-23, an organizational meet- 
ing for another AETS Section will be 
held during that time. 

Eastern Regional Section will hold its 
fall meeting October 27-28 at Teachers 
College, Columbia University, New York 
City. Officers for the Eastern Section are: 
President, Victor Crowell, Trenton State 
College, New Jersey; President-elect, 
David S. Sarner, Keene Teachers College, 
New Hampshire; and Secretary-Treasurer, 
Jay Erickson, Teachers College, Columbia 
University, New York City. 

AETS officers for 1961-62 are: Presi- 
dent, Fletcher Watson, Graduate School 
of Education, Harvard University, Cam- 
bridge, Massachusetts; President-elect, 
Willard Jacobson, Teachers College, Co- 
lumbia University, New York City; and 
Secretary-Treasurer, Harold Spielman, 
School of Education, College of the City 
of New York. 


Chapters and Affiliated Groups 


Proposals for the enrollment of science 
teacher organizations as chapters or affili- 
ates of NSTA (see October 1960 TST, 
p. 45) have now been refined into work- 
able procedures and seven such groups 
have already taken official action to join 
forces with the national association. 
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Enrolled as state chapters of NSTA are 
the following: 


Arizona Science Teachers Association 

Colorado Science Teachers Association 

Science Teachers Association of New 
York State, Inc. 

Texas Association of Science Teachers 

Washington Science Teachers Association 


The following organizations have voted 
to establish or continue affiliated group 
status under the new plan: 


Association of New Brunswick Science 
Teachers (Canada) 

Ontario Science Teachers Association 
(Canada) 


A distinctive plaque of modern design 
will be presented to each of the above 
groups as a symbol of mutual agreement 
to work cooperatively in extending and 
improving science education for ll. 
Other interested groups, whether already 
affiliated with NSTA or not, are invited 
to write to the Executive Secretary for 
more information and enrollment forms. 

An important feature of the new plan, 
and one that promises to have great po- 
tential for positive action, calls for an 
annual work conference for delegates of 
chapters and affiliates. An initial, pilot- 
run conference of this proposed National 
Advisory Council on Science Teaching 
will be held next July during one or two 
days preceding the annual business meet- 
ing of the NSTA Board of Directors. 
Time, place, and program details are still 
to be worked out and will be announced 
in this column. Meanwhile, suggestions as 
to suitable agenda items, problems, issues, 
or other items will be most welcome. 
These provide direction for NSTA in 
suggesting chapter procedures. 


AAAS Meeting 


The annual joint meetings of NSTA 
and other science teaching societies affil- 
iated with the American Association for 
the Advancement of Science will be held 
in Denver, Colorado, at the Shirley Savoy 
Hotel. Room reservations for those plan- 


ning to attend December 26-30, 1961, 
should be made by writing to the AAAS 
Housing Bureau, 225 West Colfax Ave- 
nue, Denver 2, Colorado. Details of the 
sessions of the teaching societies, as well 
as those of scientific societies meeting 
with AAAS, will be published, in full, in 
the AAAS General Program. No sepa- 
rate program for the science teaching 
groups will be printed. 

The general theme of all NSTA ses- 
sions is VISTAS OF SCIENCE. The five 
sessions planned in accordance with this 
theme are: 


I. Vistas of Earth Science, December 27. 


2:00 p.m. Colorado Room 

Chairman: Rodney F. Mansfield, 
Consultant, Science and Mathe- 
matics, State of Colorado, Depart- 
ment of Education, Denver, Colo- 
rado. 

Speaker: Norris W. Rakestraw, 
Dean, Graduate Division, Scripps 
Institute of Oceanography, Uni- 
versity of California, La Jolla, 
California. 

THEME: The Chemist in Oceanog- 
raphy. 

Panelists: James R. Wailes, School 
of Education, University of Colo- 
rado, Boulder, Colorado; John 
Marean, Reno High School, 
Reno, Nevada, President-elect, 
NSTA; Donald W. Stotler, Science 
Supervisor, Portland Public 
Schools, Portland, Oregon. 


II. Vistas of Science Facilities, December 
28. 


9:00 a.m. Colorado Room 

Chairman: William W. Day, Uni- 
versity High School, University 
of Wyoming, Laramie, Wyoming. 

Speaker: Fred R. Schlessinger, Di- 
rector, Second NSTA Science 
Facilities Study, College of Edu- 
cation, The Ohio State University, 
Columbus, Ohio. 

THEME: New Trends in Science 
Facilities. 

Panelists: Paul DeH. Hurd, School 
of Education, Stanford Univer- 
sity, Stanford, California; Louise 
A. Neal, Professor of Elementary 
Science, Colorado State College, 
Greeley, Colorado. 


Ill. Vistas of Space Science, December 
29. 


9:00 a.m. Colorado Room (Co-spon- 
sored by National Aeronautics 
and Space Administration) 

Chairman: Lavar L. Sorensen, Sci- 
ence Supervisor, Salt Lake City 
Schools, Salt Lake City, Utah. 

Speakers: Nelson Spencer, National 
Aeronautics and Space Adminis- 


61 








BETTER LIGHT BETTER SIGHT BUREAU 
Dept. LWL-66, P.O. Box 1647, Grand Central Station 
New York 17, N. Y. 







Kindly send free teaching aids for classroom use in 7th, 
8th, 9th grade science and health classes. 


| teach: (Subject) in grade or grades. 


My Name (TYPE OR PRINT) 





School Name 





School Address 





City. County. State 








THIS COUPON 
is your students’ 
passport to 

a new world of 
LIGHT and SIGHT 


The supplementary classroom program distributed by the Better 
Light Better Sight Bureau is a virtual “open sesame” to the fas- 
cinating, ever-changing realm of Light and Sight. Last year, more than 
10,000 teachers sent for this comprehensive program which presents an 
intriguing subject in a manner designed to heighten student interest and 
lighten teaching work. You can obtain your own classroom kit without cost 
or obligation simply by mailing the coupon above. You will find the Bureau’s 
teaching aids especially helpful because they are thoroughly up-to-date, in 
contrast to standard textbooks which are not normally able to keep abreast 
of rapid developments in this specialized field. 


NEW KITS READY NOW “Living With Light,” the Bureau’s supplementary 
teaching program for junior high science and health classes, is available now. 
It has been prepared on the basis of consultation with leaders in science teach- 
ing and the National Education Association; and it features absorbing, in- 
formative activities for classroom and home use. The kit includes a teacher’s 
guidebook, a set of 3 film strips, plus a student’s booklet for each of 40 pupils. 
The complete package is sent free to teachers in areas served by a Better 
Light Better Sight Bureau sponsor. Simply fill in and mail coupon now. 
(Sorry, not available to students nor to subscribers outside U.S.A.) BETTER 
LIGHT BETTER SIGHT BUREAU, Dept. LWL-66, P.O. Box 1647, Grand Cen- 
tral Station, New York 17, N.Y. 
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tration, Goddard Space Flight 
Center, Greenbelt, Maryland. 
THEME: Modern Space Science. 
James V. Bernardo, Chief, Edu- 
cational Services Branch, National 
Aeronautics and Space Adminis- 
tration, Washington, D. C. 
THEME: Teaching Materials and 
Techniques in Space Science. 


IV. Vistas of Science Curricula, Decem- 
ber 30. 


9:00 a.m. Colorado Room 
Chairman: Joseph A. Struthers, Vice 
President, Colorado Science 
Teachers Association, Colorado 
Springs, Colorado. 
Speakers: Donald G. Decker, Dean 
of the College, Colorado State 


College, Greeley, Colorado. 
THEME: The NSTA Curriculum 
Study Plan. 


Joseph Zafforoni, Associate Pro- 
fessor of Elementary Education, 
The Pennsylvania State Univer- 
sity, University Park, Pennsylva- 


nia. 
THEME: The Elementary Science 
Curriculum. 


Henry Angelino, College of Edu- 
cation, University of Oklahoma, 
Norman, Oklahoma. 
THEME: NSTA_ Findings 
Film Research Program. 


from 


V. Luncheon Meeting, Colorado State 
Teachers Association, December 30. 


12:00 p.m. Colorado Room 
Chairman: Joseph Pierce, President, 
Colorado Science Teachers Asso- 
ciation, Durango, Colorado. 
Speaker: J. Darrell Barnard, Presi- 
dent, ‘NSTA, New York Univer- 
sity, New York City. 


Besides the NSTA sessions, three joint 
meetings will be held with the National 
Association for Research in Science 
Teaching (NARST), the National Asso- 
ciation of Biology Teachers (NABT), 
and the American Nature Study Society 
(ANSS). These sessions will be held in 
the Lincoln Room of the Shirley Savoy 
Hotel and include joint meetings on 
December 27, at 9:00 a.m. and at 2:00 
p.m., and a Mixer on December 27 at 
5:00 p.m. Local coordinator for all joint 
sessions is Dr. Sam Blanc, Gove Junior 
High School, Denver, Colorado. 


“Cold Light” Luminescent Chem- 
ical Demonstration for Classroom use. 
Ideal for science fairs. Other science 
teaching aids available. 


Write to—-VARNITON COMPANY 


416 N. Varney St. Burbank, Calif. 
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High School Biology. James A. Moore, 
Supervisor, ef al. 8 volumes. Texts (2 
basic books), 554p., $2.75; Laboratory 
Manuals (3 books, 84 experiments), $4.50; 
Teachers’ Guides (3 books), $4.50; Set 
$11.75. Paperbound. Yellow Version 
(Identity of subject matter). American 
Institute of Biological Sciences, Biological 
Sciences Curriculum Study, University of 
Colorado, Boulder, Colo. 1960-61. 


The eight-volume preliminary Yellow Ver- 
sion is slanted toward a developmental and 
genetics approach. It covers in sequence: 
Preview of Biological Problems, Biology of 
Man, Biology of Green Plant, and Matter, 
Energy, and Life, Subvisible World of 
Microorganisms, Diversity of the Animal 
Kingdom, Diversity of Plants, Genetics, 
Reproduction, Evolution, and _ terminates 
with Essays on Biology. Version starts with 
the whole organism, man, and approaches 
the study of organisms, both animal and 
plant from the point of view of function 
related to structure, thus stressing unity 
within diversity. Committee members, none 
of whom is associated with BSCS group, 
reviewed the first experimental version, which 
was released during the period of September- 
April 1961. Included are some of the Com- 
mittee’s comments. The large (8% x 11% 
inches) nonglare, page is easily read but 
use of vocabulary is not consistent as level 
varies from section to section of the volumes. 
The combination of fine line drawings plus 
photographs increase the clarity of text. The 
integrated laboratory manual gives short, 
concise experiments which are understand- 
ably written and for which specific questions 
are asked in conclusion. Fine line drawings 
in manual demonstrate difficult techniques 
or laboratory set up. The teachers’ guide is 
coordinated with each laboratory exercise 
pointing out the purposes, material needed, 
and difficulties or variations of each exercise. 
The scope of the material is adequate but 
the value lies in the depth of material pre- 
sented. Chemistry is woven throughout and 
will be a real challenge to tenth-grade 
students to experiment or explore. 


ROBERT WASSELL 
Weatherwax High School 
Aberdeen, Washington 


High School Biology. Marston Bates, Super- 
visor, et al. 9 volumes. Texts (3 basic 
books), 546p., $3.75; Laboratory Manuals 
(3 books), $4.25; Teachers’ Guides (3 
books), $4.75; Set $12.75. Paperbound. 
Green Version (Indicates identity of sub- 
ject matter). American Institute of Bio- 
logical Sciences, Biological Sciences Cur- 
riculum Study, University of Colorado, 
Boulder, Colo. 1960-61. 


This version of the BSCS high school biol- 
ogy curriculums builds the course around 
ecological principles and stresses the essen- 
tial relatedness of all living things to each 
other and to their environment. Chapter 
headings in texts include: The World about 
Us; Individuals, Populations, and Commu- 
nities; Animal Diversity; Plant Diversity; 
Microscopic Life on Land; Life in the Seas; 
Biogeography; Biohistory; The Cell; Hered- 
ity; Evolution; Plant Physiology and De- 
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velopment; Animal Physiology and Devel- 
opment; Animal Behavior; The Human Ani- 
mal; and Economy and Ecology. Our 
evaluating committee, composed of high 
school biology teachers, none of whom is 
connected with the BSCS Committee, re- 
viewed the nine-volume, first experimental 
version, released September 1960 through 
spring 1961. The nonglare paperbound edi- 
tion is designed for the tenth grade reading 
level with appropriate vocabulary expanded 
to facilitate the more detailed chapters. 
Texts and laboratory manuals include line 
drawings and halftone illustrations. The 
laboratory exercises parallel the work in the 
texts and include both indoor laboratory 
exercises and field experiences. Teachers’ 
guide provides adequate integration with 
text and laboratory manuals, pointing out 
purpose, aids to topics, and also provides a 
list of scientific articles pertinent to many 
text and laboratory chapters. The Green 
Version is not such a departure from the 
present day tenth grade biology course and 
is less dependent on chemistry. Because of 
this, it may be more acceptable to many 
present-day biology teachers than are the 
other two versions (Blue and Yellow). 


HERBERT J. MORGAN 
Grand Haven High School 
Grand Haven, Michigan 


BSCS High School’ Biology. Ingreth 
Deyrup, Supervisor, et al. 9 volumes. 
Texts (3 volumes), 488 p. $3.50; Labora- 
tory Manuals (3 volumes), $3.75; Teachers’ 
Guides to Laboratory Manuals (3 vol- 
umes), $4; Complete Set (9 volumes), 
$11.25. Paperbound. Blue Version (Indi- 
cates identity of subject matter). American 
Institute of Biological Sciences, Biological 
Sciences Curriculum Study, University of 
Colorado, Boulder, Colo. 1960-61. 


An evaluation committee composed of high 
school biology teachers who have not par- 
ticipated in the formulation or testing of 
BSCS materials reviewed this version which 
was released in September 1960 and spring 
of 1961. The Blue Version develops funda- 
mental biological concepts with emphasis 
placed on the ideas and experimental ap- 
proach of physiology and biochemistry. This 
version, like the others (Yellow and Green), 
is of an experimental nature and was to have 
been revised this past summer. Following is 
a listing of the section titles: (1) The 
Biologist Looks at the World, (2) On Being 
Alive, (3) The Composition and Organi- 
zation of Living Things, (4) The Quest for 


Energy, (5) The Uses of Energy, (6) Func- 
tions and Organization of Man, (7) Gene- 
tics, (8) Reproduction and Development, 
(9) Evolution, and (10) Biology—Known 
and Unknown. Of the three versions, the 
Blue departs most sharply from current 
biology courses. This is manifest in the 
stress placed on biochemistry. The advanced 
nature of some of the chemistry involved 
may render the Blue approach beyond the 
grasp of all but the gifted tenth grader. 
However, as an advanced biology course 
following a course in chemistry this version 
has true potential. Vocabulary of texts and 
laboratory manuals consists of many techni- 
cal terms uncommon in current texts, but 
due to the de-emphasis of taxonomy there 
are comparatively fewer terms and scientific 
names. Relatively few photographs but 
numerous excellent line drawings and dia- 
grams, all in black and white, are included 
where pertinent, and aid in obtaining a 
better understanding of the text material. 
The laboratory manuals correlate well with 
the text material. The emphasis in labor- 
atory work is placed on student investigation 
and experimentation. The wealth of excel- 
lent experiments designed to illustrate how 
the biologist works places more importance 
on laboratory work than is presently found 
in biology courses. The Teachers’ Guides 
are essential. They advise and guide the 
teacher with pertinent information and 
recommendations toward the successful 
completion of the laboratory exercises. In 
order to fully appreciate the value of this 
proposed program, every biology teacher 
should carefully examine each of the nine 
volumes. 


JOSEPH P. VAUGHAN 
Brunswick High School 
Brunswick, Maine 


The Doubleday Pictorial Library of Science: 
Chemistry, Physics, Astronomy. J. Bro- 
nowski, Gerald Barry, James Fisher, and 
Julian Huxley (Editorial Board). 368p. 
$9.95. Doubleday and Company, Inc., 
575 Madison Ave., New York 22, N. Y. 
1960. 


Starting with the premise that “the most 
exciting discovery that a human being makes 
is that knowledge is interesting,” this library 
of science presents an intriguing array of 
information from chemistry, physics, and 
astronomy in a systematic and profusely 
illustrated fashion. The volume is designed 
primarily for young people and contains 
855 paintings, drawings, photographs, and 
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DENOYER-GEPPERT COMPANY 
Maps * Globes * Charts * Atlases * Models * Microscopes 
5235 Ravenswood Ave., Chicago 40, IIl. 
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Colored Resource Charts, Each 54 x 44” 
NOW READY! 


Groups I, II, and III 


These new science charts combine the visual attraction 
of wall charts with the additional qualities and values 
of resource materials for teachers and students. 

The charts are organized into five groups which together 
cover the entire field of science for elementary and junior 
high schools and beyond. Each group is composed of a 
number of charts all related to the main group title. In 
turn each chart is self contained with material developed 
around a title theme of its own. 


DGSI—Science of Living Things 


Twelve charts dealing with life on earth; plants, animals, 
the human being, his food, health and safety. 


DGSII—The Science of the Earth 


Twelve charts, new in concept. They deal with history 
of the earth, the earth as a sphere, its composition, maps, 
time, wind systems, rocks, soils, water, and conservation. 


DGSIII—Science of the Universe 
Twelve charts dealing with our sun, moon, constellations, 


space travel, astronomers, and life in other worlds. 


For description of charts with price in various mountings 
send for circulars $31, $31b and S3 1c. 
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diagrams, 275 of which are in color. Facts 
are interestingly woven into the text of the 
book which deals with knowledge in a nar- 
rative style. The multitude of topics is ar- 
ranged in a logical subject-matter order, 
instead of the customary alphabetical 
sequence of reference works, for the pur- 
pose of leading the reader on to further 
discovery. Chemistry, physics, and astronomy 
receive encyclopedic coverage, including 
historical and up-to-date developments. For 
example, a photograph showing how tung- 
sten atoms on a needle tip appear as 
luminous spots on the screen of a field-ion 
microscope accompanies the text of the 
topic “Introducing Electrons.” At the end 
of each major unit, such as: How Atoms 
Combine, Chemistry of Living Things, 
Machines and Man, Electromagnetic Waves, 


or Exploring the Universe, among others is 
a page or more of pertinent data. Many 
suggestions are made for experiments, ob- 
servations, and activities such as telescope 
making. A glossary of 1000 useful science 
words and an exhaustive index adds to the 
usefulness of the volume. The editors have 
drawn upon more than a dozen distinguished 
scientists for contributions to this library 
and have conferred with educators from a 
number of countries in its preparation. The 
book stands as a unique and valuable addi- 
tion to the literature of science for youth 
and the layman, useful in the home and in 
school from the upper elementary grades 
through high school. 

HERMAN KRANZER 

Temple University 

Philadelphia, Pennsylvania 














If I have seen further than 

others, it is only because I have 

stood on the shoulders of giants who 
have come before me. 


Newton 


for junior-senior high schools... 
the lives and achievements of more 
than thirty giants of science— 
now in book form for classroom use 
after proven success on 
educational television— 

by Dr. Dan Q. Posin, well-known 


television personality and educator 


ROW, PETERSON and COMPANY 


Evanston, Illinois 
Elmsford, New York 








ASK YOUR 
AUDIO-VISUAL 
DEPARTMENT 


TO GET THESE 


Outstanding Science Films in 
Color —For Elementary and 
Secondary Grades 


ANIMAL LIFE AT LOW TIDE 
11 Min.—$110.00 


AQUARIUM WONDERLAND 
11 Min.—$110.00 


COLORS ARE USEFUL 

11 Min.—$110.00 
COPPER MINING 

14 Min.—$136.00 
DAMS 

14 Min.—$125.00 


DRILLING FOR OIL 
22 Min.—$180.00 


EARTHWORMS 
11 Min.—$110.00 


HAWAIIAN ISLANDS—THEIR ORIGIN 
AND NATURE TODAY 
11 Min.—$110.00 


HOW ELECTRICITY IS PRODUCED 
11 Min.—$110.00 


INSECT COLLECTING 
14 Min.—$135.00 


INSECT FOODS 
14 Min.—$135.00 


INSECT MOUNTING AND PRESERVING 
14 Min.—$135.00 


LADYBIRD STORY, THE 
11 Min.—$110.00 


LITTLE ANIMALS 
11 Min.—$110.00 


MICROSCOPIC WONDERS IN WATER 
11 Min.—$110.00 


TOADS 
10 Min.—$110.00 


WILDLIFE REFUGE 
14 Min.—$135.00 


WIND AT WORK 
11 Min.—$110.00 


WORKING WATER 
14 Min.—$125.00 


PREVIEWS AVAILABLE FOR 
PURCHASE CONSIDERATION 


PAT DOWLING 
PICTURES 


509 South Beverly Drive 
BEVERLY HILLS, CALIFORNIA 
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A History of Science, Technology and Phi- 
losophy in the Eighteenth Century. Vol- 
umes I and II. A. Wolf. Second Edition. 
Revised by D. McKie. 798p. Complete 
$5. Harper and Brothers, 49 East 33rd 
St., New York 16, N. Y. 1961. 

Narrates the advancements made during the 
eighteenth century in the various scientific 
fields of endeavor. Gives a brief biographical 
sketch of outstanding people and their con- 
tributions. Included also are procedures fol- 
lowed in experiments and diagrams of pieces 
of apparatus used or invented. The broad 
fields covered include astronomy, botany, 
building technology, chemistry, geography, 
geology, marine instruments, medicine, 
meteorology, mining and metallurgy, me- 
chanical calculation, physics, power plants 
and machinery, psychology, philosophy, so- 
cial sciences, transportation, telegraphy, and 
zoology. A welcome edition as a ready ref- 
erence to be used in the library of a science 
or social studies teacher. 


PSSC Teacher’s Resource Book and Guide. 
Physical Science Study Committee authors. 
800p. Complete Set $10. Parts not 
available separately. D. C. Heath and 
Company, 285 Columbus Ave., Boston, 
Mass. 1960. 

This guide may be the answer to the intro- 

duction of PSSC Physics in school systems 

where teachers have not attended PSSC 

Institutes. Divided into 4 parts and each part 

has a section giving a commentary on the 

PSSC Physics text (white pages); problems 

at ends of chapters from PSSC Physics text 

are analyzed with solutions given (green 
pages); a discussion of the experiments in 
the PSSC Laboratory Guide, answers to 
questions in the Guide with suggestions 
for additional experiments (yellow pages). 
Part I covers fundamental physical ideas of 
time, space, and matter. Part II discusses 
light and wave motion. Part III includes 
dynamics, hence includes discussion of force, 
mass, momentum, and energy. Part IV con- 
cerns itself with electricity, magnetic fields, 
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and the structure and physics of the atom. 
Recommended to high school physics teach- 
ers who wish to be alerted to new develop- 
ments. In effect, these are a requirement in 
a system which proposes to initiate PSSC 
Physics as a part of the high school cur- 
riculum. Each of 4 parts is provided with 
pressboard binder, 84%” x 11” punched 
pages, and three metal rings. Parts not avail- 
able separately. 


The Amazing World of Medicine. Helen 
Wright and Samuel Rapport. 302p. $3.50. 
Harper and Brothers, 49 East 33rd St., 
New York 16, N. Y. 1961. 

The authors have written a fascinating book 

about medical men who have made great 

pioneering discoveries in medicine. The book 
should make students aware of the heroism, 
idealism, and self-sacrifice of the men who 
make up the world of medicine. Such 
chapters as: Victory Over Pain, Field Hos- 
pital—World War I, Spare Parts for Defec- 

tive Hearts, and Twenty-four Hours in a 

Cancer Hospital will appeal to interested 

high school students. 


Simple Science Experiments. Harold Visner 
and Adelaide Hechtlinger. 232p. $4.80. 
Franklin Publishing Company, Inc., Pali- 
sade, N. J. 1960. 

Contains 210 experiments, 70 for each 

grade, which the authors have evaluated as 

appropriate for each of three grade levels 

(4, 5, and 6). Commonplace materials are 

suggested for each exercise. Individual exer- 

cises represent earth science, physics, biol- 
ogy, and chemistry. Each exercise contains 
appropriate title, a list of materials needed, 

a suggested procedure, and an explanation. 

Vocabulary well chosen. Black and white 

line drawings as illustrations. Useful to 

youngsters in intermediate grades. 


Understanding Light. Beulah Tannebaum 
and Myra Stillman. 144p. $3. Whittlesey 
House, McGraw-Hill Book Company, 
Inc., 330 West 42nd St., New York 36, 
N. Y. 1960. 

An introduction to the phenomenon of light. 

Some of the topics include how the distance 

to the sun is measured, structure of the sun, 

sunspot activity, how the sun’s energy is 
produced, measurement of the speed of light 





by Roemer, Fizeau, Michelson, Bearden 
and Thompson, and others; also the pinhole 
camera; principles of reflection and refrac- 
tion; mirages; lenses and image formation; 
the spectrum; the corpuscular, wave, and 
quantum theory of light; wave lengths of 
light; the structure of the eye and sight; 
eye defects; luminescence; radar; radio tele- 
scopes; electron microscopes; etc. Pleasant 
reading and well illustrated. Recommended 
as supplementary reading for junior high 
school students or as interesting reading 
material for laymen. 


On the Various Forces of Nature. Michael 
Faraday. 106p. 95¢. The Viking Press, 
625 Madison Ave., New York 22, N. Y. 
1960. 

A series of lectures delivered by the famed 
scientist to a group of boys and girls 
assembled at the Royal Institution. Preserves 
the exact wording and illustrations found in 
the rare early editions. Though a century has 
passed, the thrill of discovery and sharing 
is as unforgettable now as in the time of 
the Victorian period. 


From Cell to Test Tube. Robert W. Cham- 
bers and Alma S. Payne. 216p. $3.50. 
Charles Scribner’s Sons, 597 Fifth Ave., 
New York 17, N. Y. 1960. 

An introduction to biochemistry written in 
terms which the general reader with limited 
or no scientific background can understand. 
Some of the explanations given are of fer- 
mentation, enzymes, the chemistry of pro- 
teins, enzyme _ specificity, carbohydrate 
metabolism, the mechanics of digestion, 
amino acids, hormones, vitamins, and nu- 
cleic acids. Generally, the subject is intro- 
duced historically and is developed to the 
present time. Presented in a way that makes 
interesting reading and recommended as 
supplementary reading for secondary school 
pupils in science or nonscience classes. 


The Microscope and How to Use It. Georg 
Stehli. 158p. $3.75. Sterling Publishing 
Company, Inc., 419 Fourth Ave., New 
York 16, N. Y. 1960. 

Introduces the students to: the parts of the 

microscope, the use of the microscope, ex- 

amination of simple preparations, explora- 

tion of a drop of water, the structure of a 

flower, bacteria, microphotography, and 

microtome techniques. An excellent book 

both for the biology teacher’s personal li- 

brary and for the high school library. 


The Quest of Isaac Newton. Barbara and 
Myrick Land. Illustrated by Arthur Ren- 
shaw. 56p. $2.50. Doubleday and Com- 
pany, Inc., 575 Madison Ave., New York 
22, N. Y. 1960. 

An _ easy-to-read book. Topics include: 

analyzing the rainbow, a new way to think, 

one law for all the universe, the way things 
move, the magic of numbers, the mystery 
of light, and Newton’s work in our time. 

Recommended for the upper elementary and 

junior high school. It provides an insight 

into the life and work of a great scientist. 


Under the Sea. Maurice Burton. 232p. $4.95. 
Franklin Watts, Inc., 575 Lexington Ave., 
New York 22, N. Y. 1960. 

One of the illustrated Science Books Series. 

Divided into five parts: One deals with the 
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origin of life in the sea; the second deals 
with relationships of life in the sea; the third 
introduces types of animals and plants; and 
the fourth discusses zones of the sea. The 
final section introduces the types of investi- 
gation in the sea. Well illustrated and in- 
formative. A good addition to a science li- 
brary. Serves as a basic source for factual 
information in oceanography. 


Careers in Science, Mathematics, and Engi- 
neering, A Selected Bibliography. A. Neal 
Shedd, Anita K. Scott, and James M. Mc- 
Cullough. 40p. 25¢. Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C. 1961. 

An annotated bibliography of 385 titles of 

free and inexpensive science career guidance 

printed materials and films. Indexed under 
seven major headings: Agriculture, Biological 

Sciences, Engineering, Forestry, Health Pro- 

fessions, Mathematics, and Physical Sciences. 

Annotations complete, concise, and very use- 

ful. Should be available in every school guid- 

ance office. Science teachers, grades 8-12, 

would find it useful in performing their 

career guidance function. 


Here Comes the Bees! Alice E. Goudey. 94p. 
$2.50. Charles Scribner’s Sons, 597 Fifth 
Ave., New York 17, N. Y. 1960. 

An excellent source of material on bees for 

pupils in the lower and middle elementary 

grades. Explains accurately, in detail, and in 
simple language the social life of the bees in 
the hive. Book is written in story form and 
will be interesting reading to young people. 
It is also well illustrated and in large print. 


What is Space? Matthew F. Vessel and Her- 
bert H. Wong. 14p. 75¢. Fearon Pub- 
lishers, 2263 Union St., San Francisco, 
Calif. 1959. 

A paperback book which emphasizes content 

and methodology for teaching children about 

space. Characteristics of space such as air- 
lessness, decreased pressure, temperature 
changes, darkness, and weightlessness are 


stressed. A list of space concepts is included. 
Well illustrated. Recommended for elemen- 
tary school level. 


Journey into Space. Matthew F. Vessel and 
Herbert H. Wong. 14p. 75¢. Fearon Pub- 
lishers, 2263 Union St., San Francisco, 
Calif. 1959. 

A selection which emphasizes content and 
methodology for teaching children about 
space flight. The content includes informa- 
tion on how rockets get off the earth, how 
rockets work, living in a space ship, and the 
return to earth. A list of space concepts is 
included. Well illustrated. Recommended for 
elementary school level. 


Messages from Space. Clive E. Davis. 86p. 
$2.75. Dodd, Mead and Company, 432 
Fourth Ave., New York 16, N. Y. 1961. 

About satellites and the scientific information 
they may discover. Additional sections of the 
book are devoted to methods of tracking 
satellites. The last part describes a proposed 
space trip of an astronaut. (This now, of 
course, is a type of post-mortem.) Well illus- 
trated. Recommended for junior high school 
level. 


The Human Frame. Giovanna Lawford. 
110p. 95¢. Doubleday and Company, Inc., 
575 Madison Ave., New York 22, N. Y. 
1961. 

A new publication that shows the human 

skeleton in a series of simple, clear, and ac- 

curate drawings. Included is a series of 39 

line drawings. The drawings show the parts 

of the head, vertebrae, the torso, arms, legs, 
and of the entire body. 


Wonders of the World Between the Tides. 
Norman Hammond Wakeman. 64p. 
$2.95. Dodd, Mead and Company, 432 
Fourth Ave., New York 16, N. Y. 1960. 

For readers from upper elementary school 

and junior high or adults. Maintains aca- 

demic approach while blending in the simple 
natural history of coastal tidal animals. 








VACUUM EQUIPMENT 


Stroboscopes, St. Louis Motors, other LOW 
priced quality science equipment . . . write 
for FREE Catalogs. 








Mech Pumps for pressure—range—1 Atmosphere down to 150 microns................ $34.50 
Diffusion Pumps for pressure—range—-down to .01 MmicromnS....................cec-sseseeeeeeee$l 8. 50 
McLeod Gauges for range—l1 micron to 1000 microns $14.00 
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200,000 Volts — KITS $24.50 post Paid 


(can be assembled with pliers and screw driver) 
Specifications—17” high, 7” diameter, 200,000 volt 
potential. 1.5 to 2.5 microamp Current, 0-90% 
relative humidity range. Life-of-service . . . over 
1000 operating hours. 110v 60 cycle AC motor, 
insulating column of unbreakable vinyl chloride, oil 
impregnated bronze bearings, aluminum base, hous- 
ing. frame and charge collection 5 Ibs. 


Fully Assembled $39.50 
Post Pald 


500,000 Volts — Kit or Assembled 


36” high, 14” alum. oblates and frame ... kit 
includes all necessary parts and drawings, and 


directions, as above. 
$37.50 Post Paid 


Deluxe Model—w. ball bearing motor, assembled, 
delivers 12 microamp current. Warranted 5 yrs. or 
‘000 operating hours. F.0.B. Buffalo—$128.00. 
Other models to 1,000,000v, 








MORRIS ana LEE 


LE DEPT. ST-10_ 
294 ELM ST., Buffalo 3, N.Y. 








BORZOI BOOKS 
Explore the Sea 


The Ocean’s Depths 
OCEAN HARVEST 


THE FUTURE 
OF OCEANOGRAPHY 


by Helen Vogel 
and Mary Caruso 





Illustrated by Joun KauFMANN. Fasci- 
nating underwater discoveries are made 
in this clearly written, scientifically 
based book explaning every aspect of the 
world’s oceans. A basic, useful guide 
to our “Inner Space.” October 


Grades 5 and up, 160 pages, cloth $3.00 
The Inhabitants 


SEA MONSTERS 
by William Knowiton 





Illustrated by Heten Damroscu TEE- 
Van: “Facts and theories about sea 


monsters, real and imaginary—plesion- | 


eurs, giant squid, whales, rays .. .” 
Horn Book 


Grades 5-8, 138 pages, cloth $2.75 
Skin Diving 


LET’S EXPLORE 
BENEATH THE SEA 


by William Knowlton 


Illustrated by ISAm1 KASHIWACI. 





. . Offers the novice considerable 


information and practical advice on 
skin and aqualung diving . . .” ALA 
Booklist Photographs; Index; Bibliog- 
raphy; Appendix. 

Grades 5-8, 139 pages, cloth $3.00. 


Shell Collecting 





SHELLS ARE WHERE 


YOU FIND THEM 
by Elizabeth Clemons 


Illustrated by Joz Gautt. “An excellent 
book for the youngster .. . 


ganizing shells . 
Index. 


Grades 3-5, 128 pages, cloth $2.75. 


. .” Saturday Review. 


Write for free 
“Exploring the Sea” Bookmarks 


BORZOI BOOKS FOR YOUNG PEOPLE 


Alfred A. Knopf, Publisher 
NEW YORK 22, NEW YORK 


gives ex- 
plicit directions for collecting and or- 
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Find a Career in Education. Frances Smith. 
160p. $2.75. G. P. Putnam’s Sons, 210 
Madison Ave., New York 16, N. Y. 1960. 

Author discusses the many aspects and 

opportunities in the field of education. A 

panorama of positions is presented ranging 

from custodial work to responsibilities of 
the superintendent of schools. Book is writ- 
ten for students of an approximate age level 

11-15 years. Although no attempt is made 

to “paint the picture” in favor of, or against, 

a career in education, the author’s implicit 

objective is to familiarize young people with 

the advantages as well as the needs for im- 





provement in some areas of work in edu- 
cation. The book should encourage the 
reader to consider a career in education. 
Good book for guidance counselors and 
Future Teachers of America sponsors to 
have available to inform prospects in the 
teaching field. 


The Wellsprings of Life. Isaac Asimov. 200p. 
50¢. Mentor, The New American Library 
of World Literature, Inc., 501 Madison 
Ave., New York 22, N. Y. 1960. 

Asimov writes a history of science directed 

to determining the source of life. He traces 








ENRICH YOUR SCIENCE PROGRAM 
ah-| Zolt 
WITH Leb fol POWER STATIONS 


@ EACH INDEPENDENT UNIT PROVIDES COMPLETE, SELF-CONTAINED, VARI- 
ABLE A.C. AND D.C. ELECTRICAL SERVICE FOR TWO STUDENTS. 


@ Students safely do everything themselves, freeing teachers to work with 


individuals. 


@ Lab-Volt Power Stations are educationally correct and are now widely used 


in every state in the union. 
@ All models are U.L. APPROVED. 


@ All models simply plug into standard A.C, outlets, 


@ Models are available for recessed (illustrated) and furniture-top installation 


as well as for portable service. 


© A complete series of detailed and illustrated experiments in electricity and 


magnetism is furnished to all Lab-Volt users. 


SEND TODAY FOR A FREE SAMPLE EXPERIMENT, AND LITERATURE SHOWING 
HOW THE LAB-VOLT STATION CONCEPT CAN ENRICH YOUR SCIENCE PROGRAM. 


Lob) fol? SCIENCE EQUIPMENT <> 


Division 


6 Marcy St Freehold, N. J 
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the theory of evolution from Genesis to 
date; he examines biochemistry for the 
elusive answer. Redi, Van Leeuwenhoek, 
Pasteur, and a host of more recent notables 
make their contributions to keep Asimov 
on the path to the wellspring of life. For the 
advanced secondary student and the general 
reader interested in science. 


Space Biology, the Human Factors in Space 
Flight. James S. Hanrahan and David 
Bushnell. 236p. $6. Basic Books, Inc., 
59 Fourth Ave., New York 3, N. Y. 1960. 

A survey of forces affecting man’s survival 

during space travel. A timely book which 

traces man’s speculations on the possibility 
of space travel. Points out the hazards of 
man’s existence in space. Discusses experi- 
ments to examine the effects of extremes in 
acceleration; weightlessness; atmospheric 
pressure; cosmic and other radiation. Pro- 
posals to deal with these hazards, as well as 
man’s normal biological needs, during space 
travel are set forth. In the conclusion the 
authors discuss the effect of space travel on 
such factors as religion, arts, education, 
economics, and government. Of primary 
interest to adults, this book would be under- 
stood and enjoyed by high school students. 


Atoms to Galaxies. James Stokley. 362p. $6. 
The Ronald Press Company, 15 East 26th 
St., New York 10, N. Y. 1961. 

A new approach to modern astronomy via 
the microscopic to the macroscopic. This. 
volume surveys the universe with the more: 
modern tools of the astronomers. Structure: 
of matter, spectroscopy, radio astronomy, 
and atomic changes in the sun serve to give: 
a new look at the question of life on other 
planets, and the theories of evolution of the: 
universe. Artificial satellites and space flight 
are not overlooked. Designed for the general 
reader, it would help the teacher answer 
questions of current interest in the new de- 
velopments of the aerospace field. 


IGY: Year of Discovery. Sydney Chapman. 
112p. $4.95. The University of Michigan 
Press, Ann Arbor, Mich. 1960. 

An informative book on some scientific 

aspects of the earth and sun in special con- 

nection with the International Geophysical 

Year 1957-58. Should engage the attention 

of every person who has an interest in the 

natural phenomena of the world and the 
environment in which he lives. 


Ducks, Geese, and Swans. Herbert H. Wong. 
66p. $2.95. Lane Book Company, Menlo 
Park, Calif. 1960. 

A children’s science book with excellent 

colored drawings of many ducks, geese, 

and swans. Areas include: Our Thrilling 

Waterfowl, Food of Waterfowl, About 

Swans, About Geese, About Ducks, Migra- 

tions, Bird Banding, and Protecting Water- 

fowl. Refers to differences between these 
waterfowl and other waterbirds of the North 

American continent. Describes characteristics, 

appearance, and importance of fowl to man. 

The latter chapters give generally, habits, 

range, and migration. Book would be valua- 

ble in gaining knowledge needed at the ele- 
mentary level. 
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“Science Teaching Objectives and 
Methods.” By J. Darrell Barnard. The Welch 
Physics and Chemistry Digest, 2:14. 1961. 
Traditional objectives of science teaching are 
contrasted with the currently accepted ob- 
jectives. The author cites research that has 
led to the formulation of current objectives. 
The author states that “There is no one 
method of teaching science.” Why this is 
true is discussed. 

“California Sets Standard for Teachers.” 
Chemical and Engineering News, 39:25. 
July 3, 1961. The highly controversial Cali- 
fornia Fisher Education Bill is now a law. 
Involving basic changes in teacher certifica- 
tion requirements and curriculum changes 
for training programs, the new law was 
passed through the general assembly by a 
considerable majority, according to this 
article. An excellent source of information 
for all professional educators. 

“Current Activities in Elementary and 
Junior High School Science.” By Dorothy C. 
Matala. School Science and Mathematics, 
61:339. May 1961. There are four parts to 
this article. The first deals with a brief his- 
tory of science education, the second gives 
a detailed account of the activities in Iowa 
(“. . . because I am most familiar with these 
and they appear to be rather typical in scope 
and approach. . .”). A summary of science 
activities for K-9 grade levels from nineteen 
states and the special projects and activities 
that are included “. . . for the newness of 
their approach . . .” make up the third and 
fourth parts. The report concludes with a list 
of problems relating to curriculum, methods, 
and personnel, that need to be solved. The 
author includes at the end of the article “A 
Statement of Bices.” This, according to the 
author, gives the frame of reference which 
was used to select the material included in 
order to complete the report. 


frames; Life Story of a Butterfly, 39 frames; 
The Wonders of the Snow, 38 frames; How 
Does a Garden Grow? 39 frames; Our 
Desert Treasure, 34 frames; Miniature Plants 
of the Desert, 35 frames; Wealth in the 
Ocean, 39 frames; The Wonder of Crystals, 
39 frames. Youngsters in a beginning junior 
science museum program were shown and 
enjoyed the series including The Wonder of 
Crystals which is for upper elementary and 
secondary pupils. The presentation, through 
the use of color and artwork, motivates 
youngsters to ask questions. Teachers need 
to be prepared with answers. Parents who 
viewed these filmstrips were excited about 
these valuable visual aids for improved 


learning-teaching situations. Color. Set of 8, 
$44; 1-4 strips, $6 each. 1961. Moody Insti- 
tute of Science, Box 25575, Los Angeles 
25, Calif. 


Battle of the Bugs: How Nature Controls 
Insect Pests. Colorful action photography 
catches aphids and ladybird beetles. Both are 
shown in a backyard setting. Larval and 
pupal stages are emphasized. The parasitic 
wasp, syrphid fly, and green lacewing are 
shown destroying aphids. Home setting 
cleverly stresses the need for controlling the 
“bugs.” For grade 4 and above. 11 min. Color 
$110. 1960. Ken Middleham Productions, 
P.O. Box 1065, Riverside, Calif. 











STUDENTS CONTROL ELECTRICAL EXPERIMENTS 


IN NEW JERSEY HIGH SCHOOL 


. - ye @& - 


a we 6 


Dr. Piel says, “My work as consultant to the Physical Science Study Committee 
has made me very much aware of the widespread need for a simple, dependable 
means of providing variable AC and DC electricity for student experimentation”. 

“We've used Lab-Volt Power Stations here at East Orange High since the 
completion of our new Science facilities, and these “built-in” units have proven 
to be completely safe and practical for student use. Each student controls suffi- 
cient A.C. and D.C. electricity at his work station to complete any electrical 
experiment on our curriculum quickly and efficiently. | believe that most modern 
science programs would be enhanced by these versatile student-controlled units.” 

Lab-Volt Power Stations are available in portable or installed form and 
require only standard 120 volt AC to deliver complete variable AC and DC 
electrical service. 


SEND NOW FOR COMPLETE INFORMATION. YOUR REQUEST ON 
INSTITUTION LETTERHEAD WILL BRING 34 PAGE CATALOG, COMPLETE 
WITH 8 DETAILED AND DIAGRAMED ELECTRICAL EXPERIMENTS. 


AUDIO-VISUAL 


AIDS 





Indians: Indians—How They Lived. The 
film mainly covers the different utensils used 
by Indians. It begins with those used for 
eating and then continues with pottery, arms, 
and also the types of living quarters. Gives 
a good display of Indian artifacts and an 
excellent presentation of their uses. Designed 
especially for grades one to three. Useful 
in integrating social studies and science in 
elementary grades. 16 min. Color $120, 
B&W $60. 1961. Cenco Educational Film 
Company, 1700 West Irving Park Blvd., Chi- 
cago 13, Dl. 
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Science Filmstrips for Elementary Classes. > 
New set of eight elementary filmstrips all in 


color. Titles are: How We See and Hear, 33 
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The NEW r 
Ealing 


3 MICROSCOPE 


Magnification 
eS X120 


Fixed focus 
for slides 

and 
test tubes 











Wide assortment of prepared 
slides priced less than 4 what 
you are now paying. 

Students can prepare their 
own slides swiftly and simply 
for only 3 cents each. 

e e e 


Best of all a special test 
tube costing only 6 cents 
allows the individual, slow 
penetrating study of pond life 
and brings a fresh sense of 
discovery to the classroom. 


Bring YOUR students 
a big, important step 
closer to nature. 


The price of $1.95 per Microscope 
permits individual student use — fifty 
sets can be had for one conventional 
instrument. 

Send for descriptive booklet — or better 
yet order a sample set of Microscope, 
slides and test tube for only $2.00 
postage paid. 


er 


~Ealing---- 


—_ 


33 University Road, 
Cambridge 38, Massachusetts 
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Adventuring in Conservation. Film shows 
how important nature is to our well-being. 
Demonstrates how our natural resources, 
such as water, trees, and wildlife make life 
so much more pleasant. The importance of 
having a balance of nature is vividly illus- 
trated through beautiful, colored sequences 
showing wildlife in its natural habitat. The 
film points out the recreational value of 
nature to man. Recommended for grades 
4-12 science classes. 22 min. Color $150. 
1960. Indiana University, Audio-Visual 
Center, Bloomington, Ind. 


Wonders in a Country Stream. Film opens 
up to boys and girls a new world of animal 
life that lives in streams. It shows how many 
animals adapt to be able to survive, how 
they build their homes, and how they grow. 
The newts, frogs, turtles, and caddis fly are 
included. Helpful in making the student 
more observant and appreciative of animal 
life. There is a companion film entitled 
Wonders in Your Own Backyard. For ele- 
mentary science classes, grades 2-7. 10 min. 
Color $110, B&W $60. 1960. Churchill- 
Wexler Film Productions, 801 North Seward 
St., Los Angeles 38, Calif. 


Exploring the Ocean. Knowledge we have 
about the region below the surface of the 
ocean and how we have obtained the infor- 
mation is introduced through animation and 
underwater photography. Historical begin- 
ning sets forth the idea “nothing more to 


learn” about the ocean, which the film 
rapidly dispels. Tools of the oceanographer, 
ocean life, mineral wealth, continental 


shelves, and the ocean floor are displayed. 
Limitations of our knowledge are set forth in 
the various areas. Methods of extraction of 
minerals from sea water are illustrated. Cor- 
related with Heath Science Series, “Far and 
Near” (grade 3). For middle grades. 11 min. 
Color $110, B&W $60. 1960. Churchill- 
Wexler Film Productions, 801 North Seward 
St., Los Angeles 38, Calif. 


Airplanes Work for Us. Film provides op- 
portunity to correlate social studies and sci- 
ence in a unit such as transportation. Many 
common and unusual applications of air- 
planes and flight demonstrated. Shows air- 
plane’s function in carrying both mail and 
passengers. Some other less well-known func- 
tions of airplanes also shown. These include: 
fire patrol, rescue work, weather patrol, mov- 
ing heavy machinery, setting power lines, and 
crop dusting. Recommended for grades 4-6. 
11 min. Color $110, B&W $60. 1960. 
Churchill-Wexler Film Productions, 801 
North Seward St., Los Angeles 38, Calif. 


Arthropods: Insects and their Relatives. 
Somewhat traditional, straight, factual treat- 
ment of subject. The film shows structural 
characteristics used in classification of the 
phylum. Many examples, using excellent 
choice of illustrative species to demonstrate 
clearly the four main subdivisions of the 
phylum. Illustrates wide variety of forms: 
lobsters, grasshoppers, spiders, millipedes cit- 
ing their beneficial and harmful forms. 
Good treatment of unique characteristics of 
honey bee, silkworm moth, and clothes 


moth. Recommended for junior high science 
and biology classes. 11 min. Color $110, 
B&W $60. 1960. Coronet Instructional Films, 
Coronet Building, Chicago 1, III. 


Heat and Its Behavior. The nature of heat 
and how it is utilized. Explains that heat is 
a form of energy, and that the sun is the 
ultimate source of our heat. Some of the 
more important sources of heat are given 
such as electricity and the combustion of 
gasoline, wood, and natural gas. The change 
in molecular motion and the resulting change 
with the addition of heat, is shown through 
the use of animated drawings. The transfer 
of heat by means of conduction, and radia- 
tion is also shown. For grades 4-9. 11 min. 
Color $100, B&W $50. 1960. Coronet In- 
structional Films, Coronet Building, Chicago 
1; Th. 


Animal Homes. A variety of homes of dif- 
ferent animals are shown. The film shows 
how animals such as birds, ants, spiders, 
and moles use their homes for shelter, food 
storage, and the raising of young. The pho- 
tography and narration are excellent. Film 
can be used in all elementary science classes. 
Also suitable for junior high science classes. 
11 min. Color $110, B&W $60. 1960. 
Churchill-Wexler Film Productions, 801 
North Seward St., Los Angeles 38, Calif. 


An Introduction to Jet Engines. Produced 
by National Film Board of Canada as a 
training film for the Royal Canadian Air 
Force. Animation using pictures of a ball, 
a compressed spring, and a container dem- 
onstrates Newton’s Third Law. Illustrates 
the working principles of the Ram jet engine, 
the turbojet engine, and the turboprop en- 
gine. Shows development in turbojet engine 
of forward thrust by examining the compres- 
sion, expansion, and release of gases. Both 
centrifugal and axial-flow engines graphically 
illustrated. Excellent discussion of operation 
of turboprop, and turbojet engines. Recom- 
mended for high school physics. 15 min. 
Color $175, B&W $90. 1960. Text-Film De- 
partment, McGraw-Hill Book Company, 
Inc., 330 West 42nd St., New York 36, N. Y. 


Let’s Build a House. An amusing and edu- 
cational film to accompany the Heati. Sci- 
ence Series. Designed for smaller children. 
Through a story-like presentation utilizing 
two children plus father in the project of 
building a toy house, the properties and uses 
of various building materials are demon- 
strated including concrete, wood, iron, and 
glass. Unique way of demonstrating science 
concepts using familiar things in a situation 
appropriate to a young child’s experience- 
level. 11 min. Color $110, B&W $60. 1960. 
Churchill-Wexler Film Productions, 801 
North Seward St., Los Angeles 38, Calif. 


Copper Mining. A good film showing 
copper from the time it is taken as ore to 
final 99-per cent pure blister bars. Steps in 
process are well illustrated. Covers mining 
and the drilling operation and blasting to 
expose ore. Use of power equipment in total 
operation portrayed. Shows crushing of ore 
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in mill, flotation process, and filtration proc- 
ess to produce concentrate and remove im- 
purities. Animation and live action show 
processes in the reverberatory furnace and 
converter. Good photography takes viewer 
through final steps in process in which ad- 
ditional impurities in form of slag and com- 
bined gaseous wastes are removed. Recom- 
mended for junior high school general sci- 
ence and earth science. Might be useful in 
chemistry if teacher is familiar with chem- 
istry of the process which is not described in 
detail. 14 min. Color $135. 1960. Pat Dow- 
ling Pictures, 1056 South Robertson Blvd., 
Los Angeles 35, Calif. 


Volume and Its Measurement. Spatial re- 
lationships are illustrated through three- 
dimensional plastic models. The cubic unit 
is compared to square units. Volumes of 
prisms, pyramids, cylinders, and cones are 
found both by actual measurement and by 
the use of mathematical formulae. Spe- 
cifically, volume is determined by the for- 
mula V=I1 X w X Ah, or V=Bh. This 
relationship is also shown graphically using 
wooden blocks. In the determination of the 
volume of a cylinder the formula V = Bh 
(Area of base = xr’) is used. Comparisons 
of the volumes of a rectangular prism and a 
pyramid, and a cylinder and a cube, each 
with the same base and height is made. The 
formula V = % Bh is not derived but is de- 
termined by direct measurement of water 
poured from the pyramid into rectagular 








Senior High School Weather Station 


(as supplied to Pennsylvania high schools under N.D.E.A.) 


#£111 Max-min Thermometers 3 257 Hygrothermograph 
#503 Rain Gage £210 Sling Psychometer 
#504 Rain Gage Support +280 Slide Rule 

#306 Barometer #409 Windmaster 


#351 Barograph #176 Shelter $ 5 5 O .00 


SCIENCE ASSOCIATES, nn 


194 Nassau St. P.O. Box 216 Princeton, N. J. 


Write for complete catalog 








Outstanding 
science 


texts .. 
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designed 
to stimulate 


student interest 


and 





ELEMENTS OF BIOLOGY « Ruth A. Dodge 


Especially commended by teachers for its logical organization, its 
practical learning aids, many informative photographs, and large 
clear diagrams, this text includes recent information in the diversi- 
fied areas of mental health, atomic radiation, and space medicine. 


OUR ENVIRONMENT SERIES ¢ Smith and Van Hooft 


Planned to bridge the gap easily between the elementary and junior 
high school programs, this sound series of instruction originally 
written by Carpenter and Wood gives students an assured knowl- 
edge of the most important facts of their environment and trains 
them in scientific attitudes of thinking. 


CHEMISTRY—MAN’S SERVANT e Fliedner and Teichman 


Organized to meet the needs of any group of students, this flexible 
text offers a conventional presentation of chemistry and its concepts 
as well as a final unit of seven chapters devoted to applications of 
chemistry in such special fields as agriculture, health, plastics, build- 
ing, and photography. 


ALLYN AND BACON, INC. 
Boston Rockleigh, N. J. Chicago 
Atlanta Dallas San Francisco 
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HERE AT LAST! 
SECONDARY LEVEL 





tefies’ of 4 Sound filmstrip studies — 
eading Oceanographers and 
tience Educators to stimu- 
‘this field of growing im- 


—CONTENT= 


OF LIQUID SPACE” 
Uction to Oceanography 
-— 10 minute recording. 


D OF WATER” 
— 16 minute recording. 


UNDER THE WAVES” 

— 16 minute recording with 
, Music and sound of ocean life, 
e d by scientific underwater equip- 
ment. ate PES 

Part 4. { ! 

“MAN AND WATER” 

75 trdmes — 16 minvte recording. 


NARRATION® 

@ Dr. Roger: Revell, Director, Scripps 
Institution of Oceanography. 

@ Dr. Eugene La Fond, Chief, Physical 

Oceanography Section, Navy Electronics 

Laboratory. 

Dr. A. B. Rechnitzer, 

Project Head Bathyscaph Program. 

David Brown, Chief Curator, 

Marineland of the Pacific. 

Owen Lee, 

Navy Research Oceanographer. 


v 


283 frames of outstanding underwater 
photography by Scripps, Navy and 
nationally renowned SCUBA divers, plus 
authoritative maps and illustrations skill. 
fully executed. 


-j- 


$30.00 per set includes — 

@ 4 Filmstrips in plastic containers 

@ Two double-sided 33% RPM Records 
with signal tones 

@ Teacher's Guide* 

@ Packaged in fibre shipping case. 








FOR 
FURTHER 
INFORMATION 


Dy 
Associates 


(ANIA 


y George 


NK YAR aR@e)t v7 
Los Angeles 38, Calif. 
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container, and then from the cone into the 
cylinder. Explanations given are clear. For 
grades 7-9. 11 min. Color $100, B&W $50. 
1960. Coronet Instructional Films, Coronet 
Building, Chicago 1, Ill. 


APPARATUS & 


EQUIPMENT 





Swift High School Broadfield Teaching 


| Microscope Model SJ-1. A sturdy attractive 


microscope which features an all-metal con- 
struction throughout, including the rack and 
pinion gears. The instrument is designed for 
easy manipulation by high school students. 
The nosepiece is equipped with three achro- 
matic-coated objective lenses of 4X, 10X, and 
40X which are parfocal and color coded for 
easy selection. The stand is well balanced, 
inclinable to 90 degrees, and so constructed 
that the base acts as a guard protecting 
the objectives and stage. The stage size is 
90 x 120 mm and is equipped with remov- 
able clips and a built-in condenser. The 
disk type diaphragm has five openings for 
light adjustment. The removable mirror has 
both a concave and a plane surface. Coarse 
and fine adjustment is possible from both 
sides of the stand. The 10X eyepiece is 
locked in place but is easily removed for 
cleaning. The microscope weight is 9 pounds; 
it stands 13 inches high and comes complete 
in wooden cabinet with lock and key and 
storage facilities for extra objectives and eye- 
pieces. The sturdy construction, good resolv- 
ing power, easy manipulation, and moderate 


| price make this instrument highly valuable 





and general 
| work 


for high school classroom and laboratory 
work. $79.50. 1961. Swift Instruments, Inc., 
952 Dorchester Ave., Boston 25, Mass. 


Monocular, Compound Microscope, EI- 
geet Olympus Model S-2. A well-balanced, 
gray microscope with an inclined tube. The 
S-2 has a horizontal movable focusing stage 
with coarse and fine adjustment. The objec- 
tives are located on a revolving nosepiece 
and include the 10X objective (NA of 0.25) 
and a 40X objective (NA of 0.65). The 
focusing is parfocal and the built-in light 
aperture disc has five locking positions. The 
eyepiece is a hand coated, removable, Huy- 
genian lens. This model is available with the 
LSK illumination or mirror. Stage size 
is 110 x 130 mm. Images clear and dis- 
tinct without noticeable color aberration 
on both high and low power. Focusing is 
difficult with the coarse adjustment wheel 
Fine adjustment position indicator on the 
substage supporting arm. Recommended for 
use in general science and high school biol- 
ogy. $110.50 each (1-5); $99.45 (5 or 
more). 1960. Elgeet Optical Company, Inc., 
Scientific Instrument and Apparatus Division, 
838 Smith St., Rochester 6, N. Y. 


Distance Measuring Instruments Kit, No. 
600. This is another of the kits developed by 
the Physical Science Study Committee. It 
contains material for making three instru- 
ments for measuring large and small dis- 
tances. The range finder is calibrated experi- 
mentally to provide insight into the nature 
of an instrument scale. It measures dis- 
tances satisfactorily to 30 meters. The paral- 
lex viewer is calibrated mathematically and 
does require a knowledge of the principies 
involved. Its effective range is about 1500 
meters. The optical micrometer is also cali- 
brated experimentally. This instrument has a 
sensitivity such that a thickness of .03 mm is 
indicated as 3-mm change on the marking 
scale. Used with PSSC experiments 1-2(40) 
and 1-3(50), these devices present for the 
student a new approach to measuring dis- 
tances, both large and small. The instru- 








Model 





circumference. 





KYMOGRAPH 


Presenting a motor driven recording drum that is very suitable 
for student experiments and general experimental work. 


The driving mechanism, consisting of an induction motor and gear 
box, is housed in the aluminum base. Five speeds are provided—0.44, 
2.2, 11, 54 and 270 centimeters per minute. Care has been exercised 
to provide speeds that will be suitable for all student experiments. 
Any one of the five speeds may be selected at will. Simply rotate the 
speed control knob to the desired position while the motor is run- 
ning. The chart drum (aluminum) is 15 cm. high and 50 cm. in 


A special feature of this kymograph is the convenient drilled and 
tapped base for attaching the long paper extension (No, 70-128). 


Extension is attached by removing the two acorn nuts and attaching 


Very suitable 


for student may be made. 


the drilled end plate to the base. Paper records 225 cm. in length 


No. 70-060—Kymograph-Bird, complete as illustrated. 


PHIPPS ABIRDB, ine. 


Manufacturers & Distributors of Scientific Equipment 


6th & Byrd Streets - Richmond, Va. 
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ments of this kit contain welcome improve- 
ments of the original PSSC equipment. $3.45. 
1960. Macalaster Bicknell Corporation, 253 
Norfolk St., Cambridge 39, Mass. 


New Overhead Delineascope. An over- 
head projector of excellent quality. Provided 
with 1000-watt lamp which provides illumi- 
nation even in lighted room. Pins on remov- 
able transparency locator make use of 
overlays foolproof. With 10 x 10 inches 
aperture plate. Turret head revolves through 
360 degrees so may project in any direction. 
Focusing simple with rack and pinion at- 
tached to large knob. Roll attachment pro- 
vides for roll of cellophane 10%” wide x 
100’ long. This makes possible preparation 





of materials in advance. Not too heavy, 36 
pounds. A compact unit. Fan cooling appa- 
ratus is quiet while in operation. A useful 
piece of apparatus for the science teacher, 
grades K-12, and especially useful in biology. 
Catalog No. 3550. $315. 1960. American 
Optical Company, Instrument Division, 
Buffalo 15, N. Y. 


AO Opaque 1000 Delineascope. This in- 
strument is equipped with 18” focal length, 
projection objective lenses, 5” diameter, an 
effective optical pointer, and a large 10 x 10 
inches projection aperture. Roll feed at- 
tachment provided which makes possible 
projection of objects larger (length) than 
10 inches. Has satisfactory illumination with 





Life-Size « 
Authentic « Low-Cost 


PLASTIC 


TEACHING 
AID 


This faithfully reproduced plastic 





skeleton has true bone color, texture and 


appearance. Fully articulated, with 
soft, vinyl plastic intervertebral discs. 
Muscle origins in red and insertions 


in blue painted and labeled on one side 


for easy reference. 
Invaluable as teaching aid. 


Reproduction is complete in every 
detail, thoroughly checked by major 
anatomists. Models can be handled 
freely — unbreakable in normal use. 
Should any part get broken or lost, 


repair or replacement is available at low 


cost. May be marked on with ink or 


crayon, and easily erased with soap and 
water. Never become greasy or offensive. 


Used extensively by leading schools 
and universities throughout America. 


Write for complete catalog of MPL ana- 


tomical models, including skulls, skeletons, 


heart and parts. Priced from $18 up. 


Request your model 


through Title /// of National 


Defense Education Act 
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—Lippincott— 


BOOKS FOR YOUNG 
SCIENTISTS 


CRIME SCIENTISTS 


By Mike McGrapy. Illustrated with 
photographs. Today’s science has pro- 
vided highly effective new weapons for 
the battle against crime. In this book 
a skilled reporter takes you to the 
scenes of a variety of crimes, and shows 
you how laboratory technicians, photo- 
graphers, chemical analysts and other 
experts develop the evidence which will 
lead them to the criminal. 

Grades 7 up. $3.25 


MAN AGAINST EARTH 


The Story of Tunnels 
and Tunnel Builders 


By Don Murray. Illustrated by Lili 
Rethi. The exciting story of man’s use of 
tunnels in the cause of progress, from 
ancient times to the present. The author 
shows how tunnels are built, how they 
have enabled man to go places and to 
recover the earth’s mineral wealth, and 
how they will be used on far planets 
tomorrow: an inspiring story of ob- 
stacles overcome. Grades 7 up. $3.95 


CAPTAIN 
EDWARD L. BEACH 


Around the World Under Water 


By BERIL BECKER. Illustrated by Richard 
Mlodock. In May 1960 America read 
that the Triton, under Captain Beach, 
had circled the earth under water in 84 
days. Here is the story behind the 
headlines: the development of the 
atomic submarine, the tremendous labor 
of preparing for the voyage, and how 
men learned to live aboard a submerged 
submarine for three months. A Kings- 
ton House—Lippincott Book. 

Grades 9 up. $2.95 


DISCOVERY 


Great Moments in the Lives 
of Outstanding Naturalists 


Edited by JoHN K. Terres. Illustrated 
with wood engravings by Thomas W. 
Nason. One of the most remarkable 
nature books ever published, containing 
narratives by thirty-six great contem- 
porary naturalists, each piece commis- 
sioned exclusively for this volume and 
making its first appearance in print. 
These true stories deal with the search 
for rare specimens, personal danger, 
and piognant observations of the natural 
world, presenting together a dramatic 
cross-section of the excitement of na- 
ture study. Grades 9 up. $6.50 


Send for new, free catalogs of Lippin- 
cott books for 1) Elementary and Junior 
High 2 )High Schools. 


J. B. LIPPINCOTT COMPANY 
E. Washington Square, Phila. 5, Pa. 
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1000-watt lamp, fan cooled. Large instrument 
yet not heavy, 29 pounds. I|lumination bright 
enough so not necessary to darken room 
with ordinary use. Instrument used with flat 
pictures or with book found satisfactory. 
Line drawings distinct when projected on 
blackboard and hence useful for the biology 
teacher with limited artistic ability. Recom- 
mended for teachers of science, grades K 
through 12. Model 3525. $314. 1960. Ameri- 
can Optical Company, Instrument Division, 
Buffalo 15, N. Y. 


Star (Score, Teach, Answer, Record). A 
new learning or teaching machine, eliminates 
teacher scoring of objective tests and helps 
students learn better. Invented by A. M. 





ELEMENTARY—JUNIOR HIGH SCIENCE 
Curiosities of Animal Life—Burton.............. $3.95 








Doubleday Pictorial Library of Science.... 9.95 
Electricity: How It Works—Dunsheath...... 3.95 
Experiments in Sky Watching—Branley.... 3.50 
Exploring the Weather—Gallant.................. 2.50 
Fun with Sun—Halacy, Jr.................sccsesse0 2.75 
General Science Projects—Bailey................ 3.50 
How to Grow House Plants—Sel 2.50 
The Living Laboratory (200 Experiments).. 3.95 
The Magic of Sound—Kettelkamp................ 2.75 
Man’s Reach into Space—Gallant................ 3.50 
101 Simple Experiments with Insects........ 2.95 
Out of This World—Posin 3.95 
Satellites and Space Flight—Burgesz.......... 4.50 
700 Science Experiments for Everyone...... 3.00 


201 N. School Street 





SELECTED SCIENCE BOOKS 


Write for lists of over 200 selected science books useful for classroom and club work. 
State your interest field. Also see our ad in previous October and February issues. 


SCIENCE PUBLICATIONS 


Wellington, Pennsylvania State University 
education professor, the device is the size 
of a small portable typewriter. Students se- 
lect answers to multiple-choice, true-false, 
or matching-test items; punch responses in 
an answer sheet. A light signals correct 
choices, reinforcing learning. Electric count- 
ers score student performance. Responses, 
recorded or punched answer sheets record 
performance, provide for item analysis. Star 
may be used to teach and, or, test any ma- 
terials desired by the teacher and requires 
no elaborate programming. Model 2760, 
$33.50. 1961. Other modifications available 
at different prices. Quantity discounts avail- 
able. HRB-Singer, Inc., Box 60, Science Park, 
State College, Pa. 





BIOLOGY—CHEMISTRY—PHYSICS 
Chromatography—Lederer and Lederer....$14.00 


Biology Projects—MCAVOy «0.0... 3.75 
Chemistry Projects—Chiddix ...............00 3.75 
Frontiers in Science—Dubridge et al........ 6.00 
Fundamentals of Photography—Boucher.. 7.95 
Introduction to Nature—Kieran.................... 6.00 
Lecture Exp. in Chemistry—Fowles.......... 6.00 


Living Mammals of the World—Sanderson 9.95 


Nuclear Flight—Lt. Colonel Gantz.............. 4.00 
Practical Hi-Fi Handbook—King.................. 5.95 
Plant Propagation in Pictures—Free.......... 4.95 
Soviet Space Science—Ari Shternfeld........ 6.00 
Space Age Dictionary—McLaughlin (Ed.).. 5.95 
The Survival Book—Nesbitt et al................ 7.50 
Van Nostrands Practical Formulary.......... 5.95 


Normal, Illinois 
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Crystal sharp 
stereoscopic image 

Built-in focusable light source 

Long 7” working distance 
— wide field 
Stable base with 
universally adjustable mounting 

Fixed magnification 

10X and 20X models 
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“ Since Sputnik, a careful re-evaluation of 

4 the Science Curriculum has been nec- 

0 essary. 

5 

0 But long before Sputnik, the Singer 

4 Science Series acknowledged the fact 

3 that children can and should be taught 

7 true science from the first grade on. 

2 The watered-down versions offered in 

6 many other series do an injustice to 

both teacher and child. 

16 

0) Using real science terms and explain- 

‘3 ing them to youngsters right from the 

14 beginning, Singer Science texts teach 

; vital problem-solving habits that will 

- last. Spiralling development from grade 

” to grade insures steady and complete 

nd science learning. 

; Science educators everywhere have 

1 been quick to recognize that Singer 

» Science is the most effective and teach- 

6 able elementary science course avail- 

5 able today. This has made it the top- 

08 selling program in the country. Put the 
#1 science series to work in your 

58 . ae A Fl classroom! 

60 

SINGER SCIENCE SERIES 

44 Frasier MacCracken Decker Reed Yarian GRADES 1-8 

“4 SCIENCE FOR YOU Grade 1 

SCIENCE ALL THE YEAR Grade 2 

“4 SCIENCE ADVENTURES Grade 3 

74 SCIENCE DISCOVERIES Grade 4 

59 SCIENCE EXPERIMENTS Grade 5 

25 SCIENCE PROBLEMS Grade 6 

1 *SCIENTISTS AT WORK Grade 7 

22 *SCIENTISTS SOLVE PROBLEMS Grade8 

51 *in production 

42 
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THE L.W. COMPANY 


A Division of Random House, Inc. 
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Hops ge apes ae 
beam balance has a capacity of 
2610 gram. 


Such other familiar OHAUS fea- 
tures as sturdy box end beam, 
sliding type poise with center 
indicating panel, self aligning 
bearings, self storing attachment 
weights and specific gravity plat- 
_ form, all add up to fast sensitive 
- high capacity performance. 
Available in two models... 
the Model 3600 (metric) and Model 
3601 (avoirdupois). 
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-..TWO MODELS --*" 


CAPACITY 


SENSITIVITY 





CAPACITIES... FITS Evep 


311 Gram 


.01 Gram 












THE POPULAR 


Yh Soap 


An unbeatable balance for general 
laboratory weighings, specific gravity 
work, and preweighing, the CENT-0- 
GRAM is an accepted pace setter in 
its field. 

As well as being portable, this bal- 
ance is adaptable for use in many 
fields. 

The 311 gram capacity is higher than 
any balance of its type through use 
of two 100 gram self stored attach- 
ment weights. 
Comes equipped with stainless steel 
bows, pan (3-3/4 dia. x 1/2” deep) — 
and specific gravity platform. 


en bag Sane a aA S ee ee ae 


CAPACITY 
2610 Gram 


SENSITIVITY 
.05 Gram 





OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE 
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